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VIEWS, NEWS AND INTERVIEWS. 


The late Dr. Norvin Green, president of 
the Western Union Telegraph Company, did 
not leave a will. His estate will be settled 
as the law provides in such cases. His 
widow has qualified as administratrix. It is 
reported that Dr. Green left a fortune of 
$750,000. Under the Kentucky laws one- 
third of that goes to his widow, which 
leaves $500,000 to be divided among his 
four sons and two daughters. 





At last the stray dogs and mongrel curs 
that infest the streets of Paris are to be put 
toa good use. They are to be skinned and 
their hides are to be tanned by electricity. 
The skins, it is claimed, are transformed 
into leather in a much shorter time by this 
means than by the ordinary method. 





A correspondent informs me that popular 
feeling runs very high just now at Biddeford 
upon the question of purchasing the local 
electric light works. Some say the price 
asked is exorbitant, but many are enthusi- 
astic enough to want it at any price. A 
local celebrity the other day visited a well 
known dentist to have his aching molars ex- 
tracted. Seeing the condition of his patient 
the operator remarked, ‘‘ You had better 
take gas, sir.” ‘‘Gas!” ejaculated the vic- 
tim of toothache. ‘‘Gas be dommed ; let’s 
have the electric light !” —London Lightning. 





The telephone service between New 
Albany and Louisville, Ky., is rendered use- 
less at night during the present stage of high 
water. The wires pass over the Kentucky 
and Indiana bridge, and when the river is 
high itis necessary to swing the draw to 
allow boats to pass down, which breaks the 
wire andconnection. The wires are repaired 
every morning about 9 o'clock, but are 
broken again when the packet boats pass 
down about 5 o'clock each evening. 
Wouldn’t it be a good idea to. substitute 
cables for this makeshift device ? 


The tug ‘‘ Western Union,” belonging to 
the Western Union Telegraph Company, 
has been engaged in taking up the 214 inch 
cable running from the Barge Office to Ellis 
Island. The cable was broken by the anchor 
of some vessel, a piece about 2,200 feet long 
being dragged away. The parted ends were 
picked up by the tug to be carried to Jersey 
City for repairs. 





Sir William Thomson, in his address at 
the anniversary of the Royal Society, stated 
that, to his mind, terrestrial magnetic storms 
are not due to the action of thesun. To 
produce a moderate magnetic storm of a 
few hours’ duration, he said, the sun would 
be required to do as much work in sending 
magnetic waves through space as it does in 
four months in giving light and heat. The 
seeming agreement between magnetic storms 
and sun spots by this reasoning would appear 
to be a mere coincidence, 


Edward Ambler Armstrong. 





THE NEW PRESIDENT OF THE NATIONAL 
ELECTRIC LIGHT ASSOCIATION. 





Edward Ambler Armstrong, who has just 
been elected president of the National Elec- 
tric Light Association, has been prominently 
connected with the central station interests 
of Camden, N. J., for several years past. 
Under President Ayer’s administration 
Judge Armstrong served as first vice-pres- 
ident of the Association, and previous to 
that he had been connected with various 
important committees of the Association. 
His addresses and general advice upon mat- 
ters concerning corporations have been of 











1885 and was also re-elected Speaker. He 
discharged his duties as Speaker with great 
ability and impartiality, not a single appeal 
being taken from his rulings during his last 
session. At the close of both sessions he 
was complimented by resolutions eulogistic 
of his conduct in the chair. He was ap- 
pointed Judge of the district court of the 
city of Camden in 1889. 

Judge Armstrong was elected president 
of the Camden Lighting and Heating Com- 
pany in 1889, and in 1892 was made pres- 


ident of the Board of Public Works in Cam- 
den and solicitor and director in the Camden 
Electric Railroad Company, Judge Arm- 
strong has always had the interests of the 
National Electric Light Association com- 
pletely at heart, and under his administra- 





EDWARD AMBLER ARMSTRONG, 
PRESIDENT NATIONAL ELECTRIC LIGHT ASSOCIATION, 


great value to the central station interests 
represented in the National Electric Light 
Association. 

Judge Armstrong was born at Woods- 
town, Salem County, N. J., and received 
his education at the Woodstown Academy 
and the Millville, N. J., High School. In 
1876 he entered the law office of George N. 
Conrow, and, upon the death of the latter, 
finished his studies with Benjamin D. Shreve, 
being admitted to the bar in 1880. Judge 
Armstrong was elected to the New Jersey 
Assembly from the first district, Camden 
County, in 1883, and upon his re-election.in 
1884 was made Speaker of the House. At 
this time he was 26 years of age, and the 
youngest man who had ever occupied that 
position. He was elected for a third term in 


tion during this the World’s Fair year, the 
Association may be expected to make con- 
siderable advances. 
a 
A movement to build an electric road to 
connect Allentown and Philadelphia is un- 
der way. The president of the company is 
ex-Mayor William R. Grace, of New York 
city. J. F, Gwinner, of the First National 
Bank, of Easton, is the treasurer. Among 
the board of directors are T. J. Swift, of 
Poughkeepsie, N. Y.; W. L. Turner, and 
other well known capitalists. Prominent 
Philadelphians, whose names do not appear 
at present, are also connected with the 
scheme, while it is said Daniel 8. Lamont 
and other well known New Yorkers are 
large subscribers to the stock. H.8. Cav- 
anaugh, of Easton, is the attorney for the 
road, and W. F. Pascoe, South Easton, the 








engineer. The capital is $1,000,000. 
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THE ST. LOUIS CONVENTION, 


SIXTEENTH MEETING OF THE 
NATIONAL ELECTRIC LIGHT 
ASSOCIATION, HELD AT ST. 
LOUIS, MO., FEBRUARY 
28, MARCH 1 AND 2. 


A Successful Gathering—Large Attend- 
ance— Interesting Addresses — 


Valuable Discussions. 


FULL REPORT OF THE PROCEEDINGS, WITH 
THE PAPERS READ BEFORE THE 
CONVENTION, 


Tuesday Morning Session. 


President Ayer called the sixteenth con- 
vention of the National Electric Light 
Association to order at 10.45 o’clock, on 
Tuesday morning, February 28,in the Bell 
telephone building, at St. Louis, and intro- 
duced Hon. E. A. Noonan, Mayor of St. 
Louis, who welcomed the delegates, as 
follows : 

Mr. President and Gentlemen of the Con- 
vention: In the four years of my official 
term I have had occasion to address bodies 
of gentlemen representing in convention the 
great forces, I might say, of modern civili- 
zation ; but at no time have I had the pleas- 
ure to address those concerned in what to 
my mind is now the greatest, the most 
wonderful, the most farreaching, of all 
forces known to man, the foree of elec- 
tricity. Like a bold gleam of lightning it is 
illuminating and dazzling the modern 
world. Its lustre is being shed upon all the 
actions of man. It haschanged the methods 
and manners of the ways of man. It has 
added force and power, where force and 
power heretofore was impracticable. It is 
bringing into service much that heretofore 
was either out of service, or not fully within 
the service of man, because of the inability 
to accomplish the ends through the medium 
of steam. And to where and what extent it 
will carry us is a problem not within the 
vision even of the wizards of your pro 
fession, 

You have come together in council in 
the greatest electric city of the world. 
(Applause.) Although somewhat in the far 
Westfrom whereenergy issupposed to reside, 
along the Atlantic seaboard, although we 
are ina great valley where we are charged 
with lethargy and the taint of the lassitude 
that comes with a southern breeze ; notwith- 
standing that, we find in this city, of more 
than half a million people, the greatest 
electric plants in the world. The birth of 
this great power took place before the 
Christian era; I am wrong, it was born with 
the primitive and primeval forces; it was 
born when light was born, when Ayer came. 
(Applause.) | meap to say that it was dig 
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covered, or rather knewnto men earlier 
than the Christian era, but that its develop- 
ment is modern. 

I will not delay this representative body 
of gentlemen. You are familiar with the 
subject; you are masters of a science that to 
the layman is much of a mystery. Neither 
time nor opportunity has permitted me to 
become, even in the way of an amateur, 
familiar enough with the subject to warrant 
me to go any distance into that strange and 
remarkable field. Therefore, permit me 
modestly to retire from it and leave it where 
it belongs—to the men who have mastered 
it, who are making it the study of their 
lives, who are giving to it all that the artist 
can give, all that the enthusiast does give. 
Let me rather gointo the channel which 
I should follow; the channel that brings me 
here; the channel of hospitality, of recep- 
tion, of entertainment. 

I represent the people of St. Louis. On 
this occasion, especially, have the public 
press announced, and in a hundred different 
ways it has come to me, that so far as this 
particular convention is concerned, St. Louis 
will outdo herself in making life pleasant 
and agreeable for the gentlemen who have 
come here to deliberate in our midst upon 
thestimportant matters. (Applause.) 

Now, gentlemen, in all seriousness, this 

- is the most important convention, in my 
humble judgment, that St. Louis has ever 
had; not in numbers of delegates, not in the 
great acclaim that hasattended your arrival, 
but in the light of what you represent, in 
the sense of what will be accomplished by 
reason of your sessions here. I have found 
it wellin my public experience to hide my 
ignorance on subjects with which I was not 
familiar by being as brief as possible. I 
was caught this morning by your committee 
reading an elementary book on electricity. 
It told me all about Mr. Faraday, one of the 
greatest men of all times, about our good, 
kind and lovely philosopher Benjamin 
Franklin, and about the different discov- 
eries of the past, but it shed very little light 
upon the developments of the past 10 or 20 
years in the electrical world; and they are 
the things this convention would want to 
know about if they cared about hearing 
anything at all on the subject from a man 
not in the business, so you see I have failed 
to get the information. I was an attorney 
at one time in an insanity case, and it fell to 
me to cross-examine the medical experts. I 
knew very little or nothing of the subject, 
and so took an opportunity of conversing 
with one of the medical witnesses, and 
learned more from himinan hour’s talk 
than I would have done in days and days of 
book reading. Following thisexperience, had 
the thought occurred to mein time, I would 
have sent for my friend Ayer. I would 
have had him talk to mein that charming 
manner of his, and, in the language of the 
day, would have come down here and 
‘* paralyzed” you. But, gentlemen, I cannot 
doso, I will give way to some gentleman who 
is clearer on the subject, whose light is more 
dazzling, who can, rhetorically, couch in 
the flowers of speech some of the beautiful 
things that you are doing in the electrical 
world. 

Gentlemen, the city of St. Louis is yours, 
your wife’s, your daughter’s and your sweet- 
heart’s, if you have any with you. (Ap- 
plause.) 

President Ayer then introduced Mr. Rob- 
ert McCulloch, president of the St. Louis 
Electric Club, who said : 

Mr. President, Ladies and Gentlemen: I 
did not expect thisof Mr. Ayer. He has 
followed the mayor’s directions and begun 
his paralyzing. I can only repeat what the 
mayor has said, and that is, that the city be- 
longs to yourselves, your wives, your 
daughtersand your sweethearts. (Applause.) 

The President then read his address, as 
follows: 


Address of President James I. Ayer. 


Gentlemen: At this, our sixteenth Conven- 
tion, it gives me much pleasure to receive 
you ina city which can display such an 
appreciation of the work in which we are 
engaged ; to welcome you in my home and 
be able to present to you the attractive pro- 
gramme that has been prepared. 

Since the first meeting, in 1885, at our 
sister city by the lakes, we have spread 
upon our records evidence of the wonder- 
ful progress of the great industry which we 
represent, and while, as measured by time, 
the years are few, the progress is marvelous. 
No art, no industry, no science can compare 
with it; and in no more forcible manner 
can it be presented than by stating that 
there is more capital invested in St. Louis 
in the application of electricity to-day than 
the sum total of investments throughout 
the United States for the production of 
apparatus and its use when this association 
was born. These are facts well known, yet 
hardly realized by those of us who are en- 
gaged in promoting this remarkable devel- 
opment. In St. Louis we have installed 266 
dynamos in central stations and various pri- 
vate plants, supplying current to 185,000 
incandescent and 5,330 arc lamps; a total 
of 1,800 horse-power capacity of gener- 


ELECTRICAL REVIEW 


ators, supplying 660 motors for operating 
almost every character of machinery, and 
8,240 horse-power in generators, operating 
1,126 street car motors, over 160 miles of 
road ; and the roads under construction, to 
be completed within the year, will add 
8,000 horse-power in capacity and 96 miles 
of road. This will make a total generating 
capacity of 30,000 horse-power. 

There are nearly 60 square miles of terri- 
tory supplied with arc and incandescent 
lights, and which is crossed and recrossed 
with electric roads. The changing from steam 
and cable to electricity for motor power has 
transposed a bankrupt road into a most val- 
uable property, and successful cable roads 
are to be changed at much expense to elec- 
tric, that they may be more successful. 
This exposition of the development of this 
industry is what St. Louis has to offer for 
your inspection. 

Since our last meeting much has trans- 
pired of interest to the members of the As- 
sociation. Important developments have 
been announced from time to time through 
the press, as the result of; the work of in- 
ventors, and many valuable items of detail 
have been brought out to add to the effi- 
ciency and satisfactory working of existing 
apparatus. The commercial development, 
however, has been confined to improve- 
ments in well known apparatus, and not to 
radical departures in character of generators, 
as many were led to expect a year ago. 
More light will doubtless be given us in this 
direction through some of the papers we 
will be favored with ; but there seems to be 
little likelihood of the introduction of new 
methods soon, which will affect the quality 
of investments in existing apparatus, 
though there is reason to expect in the very 
near future that which will likely solve the 
problem of long distance transmission in a 
satisfactory manner. The much desired 
power motor for simple alternating circuits 
we are still anxiously looking for, and for 
some applications such motors as are known 
to be practical should be produced. 

The recent patent decisions have intro- 
duced a new condition to many, brought 
anxiety and trouble to some and satisfaction 
to others. To those of us who were lulled 
into security by the tedious delays of the 
courts and the persuasive arguments of our 
friends, the salesmen, who had so many ad- 
vantages to offer, comes anxiety. To those 
of us who have only recently entered the 
field and who heard very little of claims for 

‘* foundation patents,” it is a new condition 
we can hardly realize, and we doubt its 
reality, and we are strengthened in our 
doubt by those who don’t wantitso. To 
those of us who considered carefully and 
believed in the ultimate establishment of the 
inventor’s claims and rights, and who gave 
evidence in support of this faith by paying, 
in addition to a fair market price for the 
apparatus, an additional sum for the right 
to use it, and who have waited many years 
to receive the protection we paid for, comes 
the feeling of satisfaction. 

That such a condition as exists to-day can 
be brought about calls for prompt action, 
that the rights of the people may be better 
protected. That the inventor can be so 
long deprived of his rights that many are 
led to believe by the delay that he has none, 
and to such an extent that millions are 
invested in developing a business made 
possible by his invention, without regard to 
his claims, is clear evidence of the need of 
reform in our laws which will provide 
adequate protection for the investor, as well 
as the inventor; and we earnestly recom- 
mend some action on the part of this Asso- 
ciation that our properties, which have been 
so long regarded with distrust and suspicion 
by the financial world, may not have added 
to their burdens the question of their right 
to use devices which are vital to their suc- 
cess; and to so place the station manager 
that he must not add to his other essential 
qualifications that of being able to divine 
what the courts may do in the far future. 
At previous conventions this topic has been 
considered and efforts made to have Con- 
gress take such action as would give relief. 
Work in this direction should be taken up 
again by this body and vigorously pushed 
to completion. 

I note with much pleasure that since our 
most interesting and delightful visit to 
Montreal most rapid advancements in elec- 
trical interests have followed, and that the 
Canadian Electrical Society has, at a recent 
meeting, given much evidence of remark- 
able growth. 

That, with the greatly increased business 
of our electrical manufacturers, notwith- 
standing the protection wall over which 
their ‘‘heavy” products have to be lifted, 
indicates that our time was well spent ; that 
there was developed a friendlier feeling and 
closer intimacy, besides giving an impetus 
to electrical development for which they 
seemed to have been waiting. I believe our 
visit has done much to hasten the time when 
there will be no wall between one country 
and one people. 

The preparation for the World’s Fair is 
rapidly nearing completion, and in a few 
short weeks there will be opened to the 
visitor one of the most magnificent achieve- 


ments of modern times—an engineering and 
electrical wonder. In no particular is it 
more remarkable than in the department of 
electricity. This in its ramification perme- 
ates all departments and will make possible 
most marvelously beautiful effects, as well 
as prove the most useful of servants. Too 
much praise cannot be awarded those who 
have labored to produce this most complete 
exposition of the development of the science 
in all its forms. 

The American Institute of Electrical 
Engineers are doing much to assist in the 
arrangements for a fitting meeting of the 
electricians of the world, and our committee 
will present a report which, with the in- 
formation received from a representative of 
the World’s Fair, will enable us to act in 
the best manner to show the national and 
patriotic character of our organization. 

In the past year much work has been ac- 
complished by our secretary, and the show- 
ing for the year will, I feel, be very satisfac- 
tory when his report is read. Three vol- 
umes of the association proceedings have 
been edited, published and delivered to 
members within the year, bringing this 
work down to date. Because of the ac- 
cumulation and large amount of matter 
contained in each volume, this has been no 
small task, and the creditable results ob- 
tained in the handsome volumes, together 
with the thorough manner in which the 
office has been conducted, make it but a 
simple act of justice that I express my 
thanks and commendation at this time. 

The interest in the proceedings of the con- 
vention evinced by the educational institu- 
tions throughout the country is one of the 
encouraging signs of the times, and justifies 
the statement (which is evinced in many 
other ways) that the power and influence of 
the association are extending. The increase 
of membership is flattering. With this con- 
dition existing there will come up for your 
final consideration the question relative to 
the reduction of dues. While present con- 
ditions indicate that we can with safety re- 
duce our dues, and possibly increase the 
membership beyond its natural growth un- 
der the present rate, yet there is much work 
which can be carried out to the benefit of 
the association, which would have to be 
neglected if our revenue is reduced. The 
dues at present are hardly a burden, and a 
balance on the right side of the ledger is 
essential to the prosperity of any institution. 
While a change in the dues would not affect 
our treasury for more than a year, during 
which there will be extra expenses on 
account of the meeting which will neces- 
sarily have to be held in Chicago, I do not 
think it wise to reduce them at present. 
This question I trust will receive due con- 
sideration before action is taken. 

From the beginning until to-day every 
producer and operator in the electrical field 
has had before him the serious problem of 
how to get men sufficiently skilled to ex- 
ecute in a satisfactory manner the duties as- 
signed them. Undoubtedly this business 
has attracted in all departments the most 
ambitious elements from otherlines of work, 
but as we can all testify, their education in 
the new field has been enormously expen- 
sive to their employers. But the future 
outlook is promising. While within the 
past three years this army has more than 
doubled, and the new element had little orno 
previous training or knowledge of the 
work, yet there have been established more 
rapidly than ever clubs, societies, trade 
guilds and labor organizations, with the 
principal avowed object of self-education. 
Their objects and efforts in this line are to 
be commended, and form a pertinent topic 
for this body to consider. In St. Louis we 
have among societies of this class, an or- 
ganization known as the Electrical Ex- 
change, composed principally of contractors 
whose particular business is to do the elec- 
trical construction required in all modern 
buildings. Their prime object in organizing 
was that the execution of this work might 
be confined to those who were responsible 
and maintained regular establishments. 
Their endeavor is to so execute the work en- 
trusted to them that they may command 
the respect and confidence of the central 
station manager, owner, architect and 
builder. To this end they meet for discus- 
sing improved methods, and such other 
matter as may be suggested and calculated 
to be of mutual benefit. Insurance in- 
spectors, supply houses and central station 
companies are eligible to membership. In 
contact with them we find them ever ready 
to co-operate with us in any movement to 
improve the service and increase the satis- 
faction of our customers; and since their 
organization a much better feeling has been 
established and the quality of work greatly 
improved. 

Within the past year has been organized 
the National Association of Electrical 
Workers, with headquarters in this city, 
and having branches in many towns and 
cities. This organization is largely com- 
posed of linemen, though it expects to em- 
brace in its membership electrical artisans 
or workers in every department. Their 
principal object is, as stated in the first 
number of their journal, to band them- 
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selves together for mutual education and 
improvement ; to establish rooms and pro- 
vide instructors, and adopt such other 
methods as may improve the standard of 
electrical labor. This organization is capa- 
ble of accomplishing a vast amount of good, 
if maintained on the high plane outlined. 
If the effort is earnest and honest we can all 
lend them a helping hand and will do it 
gladly. The wage question will never be 
an element to make a breach when the rank 
and file of electrical workers have mastered 
their business. But until that time arrives 
those who are among them as leaders should 
keep in mind that satisfactory work per- 
formed in a conscientious manner is the first 
essential to pleasant mutual relations be- 
tween the employer and the employed, as 
well as the strongest lever to raise wages that 
can be produced. Thoughtful care on the 
part of the manager must be given that the 
man who climbs the pole to cleara ground or 
close a circuit, in the sleet and rain, and all 
others as well be protected by all safeguards 
in the way of instructions and appliances 
that can be suggested. The engineer, the 
dynamo tender, the lamp trimmer, all must 
be encouraged in their efforts to improve in 
knowledge by active co-operation on the 
part of the management. A close acquaint- 
ance with our employés is an essential to a 
full appreciation of their services. Many acts 
of real heroism are performed by the line- 
man or the dynamo tender, only that the 
service may not be interrupted, and that 
many times without a passing comment. 
Wecan shake out the crosses and clear the 
grounds by a closer acquaintance with our 
men and their work. 

We have for consideration a splendid list 
of papers, which is varied, and yet devoted 
to topics which I trust and believe will de- 
velop that interest which will bring mem- 
bers to their feet in thoughtful discussion. 
The discussion on the papers and such top- 
ics as may come before you I trust will 
receive the usual dignified treatment and 
earnest interest which has always obtained 
in this body. 

During the year that has passed death 
has claimed an unusual number whose 
names have been prominently identified 
with the active promotion, development 
and application of electricity in its various 
branches. Those particularly interested in 
the department of telegraphy were Cyrus 
W. Field, Wilson G. Hunt, F. M. Gis- 
borne, Jay Gould and Norvin Green. In 
electric lighting and railways, C. J. Van 
Depoele, E. T. Lynch, Jr., M. M. M. Slattery, 
and in Europe, Werner Von Siemens. In 
this list are the names of those who have 
borne much of the heat and burden of the 
day, and were among the few pioneers who 
hewed the path and assisted to broaden the 
road, by overcoming difficulties which we, 
who find it so comparatively smooth to-day, 
little appreciate. 

To our guests who have assembled with 
us and honored us by their presence, and 
who will further honor and instruct us with 
their words of wisdom, I want to express 
our thanks; and I trust that the members 
will by their presence at the different ses- 
sions demonstrate the sincerity of this ex- 
pression on their behalf. 

At the conclusion of bis address the presi- 
dent declared the Sixteenth Convention of 
the National Electric Light Association 
formally opened. 

The president announced the burning of 
one of the largest stations under the man- 
agementof ex-President Huntley, at Buffalo, 
and read the following telegram ; 

I regret my inability to be present. You 
have my best wishes for a successful con- 
vention. C. R. HuntTLEy. 

The paper by Mr. A. D. Adams on 
‘* Wrought vs. Cast Iron for Field Magnet 
Frames” was then read. 

There being no discussion on the paper 
just read, the secretary made several an- 
nouncements. 

Letters of regret were read from Prof. 
Henry T. Bovey, Montreal, Can., and Prof. 
E. L. Nichols, Ithaca, N. Y. 

Letters of invitations to participate in 
courtesies were read from the Merchant’s 
Exchange, St. Louis; Bell Telephone Com- 
pany, St. Louis; Pastime Athletic Club, St. 
Louis, and the Knapp Sellner Chandelier 
Company, St. Louis. 

An invitation to hold the next meeting of 
the Association in Omaha, Neb., was read 
from Hon. G. P. Bemis, mayor of Omaha. 

On motion of Mr. Armstrong, the latter 
was referred to the proper committee, and 
the former were accepted, with the thanks 
of the Association. 

The president stated that there would be 
open house at the Electric Club, at all times 
of the day and night, where a buffet lunch 
would be served, and to which all in attend- 
ance at the convention might resort at any 
time. 

The president read the programme of en- 
tertainment provided by the local committee, 
a copy of which will be found elsewhere in 
this issue. 

Mr. E. A. Armstrong, then read the report 
of the committee on the World’s Columbian 
Fair, the chairman, B. E. Sunny, not being 
present. 
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THE WORLD'S 
COMMITTEE. 


REPORT OF EXPOSITION 


The Paris Exposition, of 1881, was lighted 
in part by 1,383 arc lights, and was the first 
irc lighted exposition. The Louisville Ex- 
position, of 1882, was lighted by 5,000 in- 

iudescent lights of 16 candle-power each, 
ind was the first use of incandescents for 
exposition lighting. The New Orleans Ex- 
position was lighted by both arc and incan- 
descent. 

The Paris Exposition, of 1889, made the 
irgest use of electricity up to that time. 
here were for public lighting service 1,093 

rcs and 8,837 incandescents, 

For private lighting there were used 623 
rcs and 4,010 incandescents. The total of 
ie service installation aggregated 3,125 

yrse-power capacity, and with small in- 

-\allations, the grand aggregate capacity 
eached nearly 4,000 horse-power. There 
yas practically no use made of electricity 
3a motive power. 

The World’s Columbian Exposition has 
laced contracts for 4,500 arc lights, of 

000 nominal candle-power each, and re- 
ived donations from miscellaneous exhib- 

ors of about 700 additional. They have 
‘laced contracts for about 80,000 incandes- 

-nt lights and received donations as special 
xhibits of about 10,000 additional. They 

ive place contracts for 2,900 horse-power 
ipacity of power generators and received 
ionations of 1,600 horse-power capacity. 

They have made contracts for electrical 
untains requiring an installation of 900 

horse-power capacity. The aggregate of 
»ower generators and fountain plant (the 
itter will be used particularly for charging 
he storage batteries of the electric launches) 
s 5,300 horse-power. 

The total aggregate of the electrical in- 
stallation therefore amounts to 19,500 horse- 
ower. The total aggregate of boiler 
‘apacity employed is 18,000 horse-power on 
the standard rating of 30 pounds of steam 
per horse-power. With such efficiency as 
snould be expected from the engines in- 
talled, this represents an effective total of 
about 24,000 horse-power. 

The most interesting point of this plant 
will be the use of oil asa fuel. From the 
ime the crude petroleum is emptied from 
he railroad tank cars into the World’s Fair 
‘orage tanks, at the extreme southeast cor- 
ner of the grounds, this oil becomes part of 
the power plant, the pressure upon the 
lelivery pipe being automatically controlled 
)y the steam pressure in the boilers. Delivery 

) boilers is made by pipes laid underground 
from the storage tanks to the boiler house, 
1nd the oil introduced into the furnace 
hrough an atomized jet. 

A point of excceding interest in the engine 
nd dynamo room will be the very large 

.daptation of dynamos to Corliss and 
medium speed types of engines in direct 
onnected combinations. The largest of 
hese will bea set of vertical triple expansion 

engines with two connected armatures. At 
160 pounds steam pressure this single unit 
will give most economically 1,200 horse- 
power, with a capacity for a continued ser- 
vice of 1,500 horse-power output. 

Next to the universal distribution of elec- 
tric power for all points of the grounds, the 
most marked advance of the time is the ap- 
plication of electricity to the transportation 
service of the exposition. This service will 
be by a three mile double track elevated rail- 
road, following all the precedents and best 
practices in block signalling systems, power 
rakes and allother safeguards of the mod- 
ern steam railroad used in exclusively pas- 
senger traffic. Theentire operation will be, 
however, by electric power drawn from an 
independent power plant of more than the 
aggregate capacity installed at the Paris Ex- 
position. In this power house will be found 
the latest examples of the large range of 
direct driven power generators, five in num- 
ber, and aggregating 3,500 horse-power ca- 
pacity. 

To those who have not bad an opportunity 
of informing themselves of the part that 
electricity is expected to play at the exposi- 
tion, these figures will be interesting and 
will indicate to all how much greater by 
comparison with preceding expositions the 
Columbus Exposition is bound to be. 

The sensational reports telegraphed from 
New York that many of the prominent 
electrical firms in that State had decided to 
abandon the space alloted them and make 
no exhibit, were found on inquiry to be 
based on the fact that three small concerns 
had gone out for reasons that were personal 
to them.. Every foot of space in the great 
building has been taken and every electrical 
concern of any consequence in the world 
will be fully cement 

The active work of preparing for the ex- 
hibits has been going forward for some 
weeks and many of the electrical firms have 
made substantial progress in the erection of 
their booths. 

The intellectual programme under the 
auspices of the World’s Columbian Auxil- 
iary, promises to be of remarkable interest. 
As you know, Prof. Elisha Gray is at the 
head of the electrical tranch, and he now 
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has assurance that the gathering of elec- 
tricians from all parts of the world will be 
a grand one. Respectfully submitted, 
B. E. Sunny, Chairman. 
At the conclusion of the reading of the 
foregoing report, the meeting adjourned 
until 2 o’clock. 


Tuesday Afternoon Session. 

The president called the meeting to order 
at 2.30 o'clock. The first business of the 
session was the reading of the paper on 
‘* Relation of Insurance to Electric Lighting 
and Power,” by Mr. William Brophy. 

The President: You have listened to a 
paper from one that many of us have learned 
to respect and value as one of the most 
active agents in developing the electric light- 
ing business, in the way of restoring to the 
public confidence in the harmlessness of our 
wires and to give them faith in the continu- 
ity in the service. Primarily, his interests 
were for the insurance people ; but his close 
relations to the central station men formed 
in looking after the insurance interests made 
him a strong advocate and a strong sup- 
porter of the development of electric light- 
ing. His work was done at a critical time. 
His paper is of such character, emanating 
from the insurance standpoint, that it can- 
not fail to be of great value to the interests 
represented in this Association. 

Mr. Hammer: It seems to me, in view of 
Mr. Brophy’s remarks, that it is possible a 
closer union could be established between 
the National Board of Fire Underwriters’ 
Association and the men who are actively 
engaged in the electric light enterprises, by 
having a joint committee composed of mem- 
bers of the National Board of Fire Ynder- 
writers’ Association and of the National 
Electric Light Association, who should come 
together and compare notes, and have a report 
issued which would be a joint report. From 
what the chairman of the Board of Fire 
Underwriters told me there isa feeling of 
considerable jealousy on the part of that 
board as regards the report issued by the 
National Electric Light Association. They 
feel that they should not be dictated to by 
this Association, and naturally enough we 
feel that we should not be dictated to by 
them, 

Mr. Brophy: I have no objection to any 
rules that may be made by the Board of 
Fire Underwriters, so long as they do not 
exact undue concessions or place undue 
restrictions on the business. I have lately 
come into possession of certain rules issued 
by the National Insurance Board, as they 
style themselves. They vary but slightly 
from the rules issued by this Association; 
and I really recognize my own work in 
them. I suggest that our standing com- 
mittee on safe wiring before the next meet- 
ing compare these two rules, and if pessible 
work in harmony with the insurance com- 
panies. Thereis no reason-why there should 
be any antagonism between the two. Itis 
certainly as much to the interest of the 
members of this Association to reduce the 
fire hazard from electric lighting as it is for 
them. I think there is no doubt that you 
are willing to do it; there is no occasion for 
having two sets of rules, or having any 
misunderstanding about them. 

Mr. Francisco: I have been an insurance 
adjustor for about 25 years, and know some- 
thing about the knowledge which most of 
the insurance agents have about the electric 
lighting business. Nine-tenths of them do 
not pretend to know anything about the 
electrical part of the business. There are a 
few insurance men that understand it. 
There are a great many things we ought to 
take into consideration. There are points 
in these rules that certainly should be 
amended. If the electric light men will 
take up this matter and push it to protect 
their own interest, they can reduce rates to 
a minimum and get good insurance. The 
high rates are the result of the haphazard, 
loose way of construction and arrangement 
which prevails in many places. We find all 
kinds of poor and ill-advised construction. 
I would never place my dynamos on a floor- 
ing of timber. I would have a stone or 
brick floor laid in cement and place my 
dynamos on that. Capt. Brophy says your 
wire should be above the floor and below 
the ceiling. I can stand in one position in 
my station and see every wire in the station. 

Mr. A. F. DeCamp, of Philadelphia: I 
think the rules adopted at the Montreal con- 
vention were good rules. It has occurred to 
me that it might be a good plan, instead of 
having this committee meet to consider and 
adopt these rules, to have it resolve itself 
into an arbitrating committee. If the com- 
mittee is made up of men acceptable to both 
parties, we are sure to get better results. 

Mr. Issertel: I would like to ask why 
these rules are not universally accepted? I 
find that in one city a certain set of rules, 
and in another city, especially in Pennsyl- 
vania, another set entirely different are car- 
ried out. I would like to know which set 
of rules is standard? 

Captain Brophy: Of course, it takes a 
good while to overcome local pride and 
prejudices, It seemed to be the proper 
thing to take a set of good rules and change 


them, so that they would be considered a 
local production ; and in this way much of 
the variation came about. The meeting was 
called at Cape May in order to get a uniform 
set of rules that would be in force from 
Maine to Texas. I donot think they have 
yet been promulgated. 

Mr. Armstrong: The underwriters are the 
ones who should make the rules. They are 
the particular ones who insure the proper- 
ties. While it is true that we, as electric 
light managers, are equally interested with 
them, because by that craft we have our 
livelihood, still we must recognize the fact 
that they are the ones who bave to run the 
risk and bear the loss when it comes. Mr. 
DeCamp’s idea of having a committee of 
arbitration is a good one; let the thing be 
done. It is an excellent plan; the only 
question is will it work? 

Mr. DeCamp: I would like to ask if any 
set of rigid rules would be susceptible of 
being carried out to the letter; whether some 
discretion has not to be left to somebody ? 

Mr. Brophy: I have had a large experi- 
ence formulating rules, andit is my judg- 
ment thata rule was never yet made that 
would not be deviated from. ‘There must 
be some discretion left to the constructor, to 
the man who is furnishing light, or to 
the insurance inspector. For this very 
reason our committee is a standing com- 
mittee, so that we can atany time add to, 
or change, or modify these rules whenever 
it becomes necessary. 

Colonel Meyer announced that President 
Scullin, of the Union Depot Railroad, would 
provide special cars for such of the delegates 
as desired to visit the power station of the 
company in the evening. The paper by 
Mr. R. H. Sterling was then read on ‘‘Some 
Experiences with the Alternating System.” 

The President: Gentlemen, you have be- 
fore you one of the most interesting papers 
that you are likely to have an opportunity 
to discuss; and Itrust the discussion will 
be free and full. The closing sentence of 
that paper, and the last word of that sen- 
tence, is one of interest to us all. The pro- 
duction of dividends is the thing we are all 
after; and Mr. Sterling has brought out mat- 
ter which will promote that end. 

Mr. Sterling, being called upon fora fuller 
explanation of the ‘“‘ booster” referred to in 
his paper, said that Mr. Wagner could ex- 
plain it fully, 

Mr. Wagner: I understand that Mr. 
Stillwell is to be here, and as he is the in- 
ventor of the arrangement called the 
‘**booster,” or more properly, the Stillwell 
regulator, he will be more competent to 
answer it than anyone else. It is rather 
difficult to explain it without the use of a 
diagram or blackboard. It is simply a con- 
verter arrangement used to raise the poten- 
tial at will on any circuit or feeder, by means 
of series contacts usually differing about 
one percent. The regulator as usually con- 
structed may be used to raise the potential 
on any feeder from one to 20 percent. It 
is a simple converter with ordinary coil con- 
nected in the usual way in multiple, with 
the circuit or shunt to the secondary coil, 
which is adjustable in length, or bas a num- 
ber of ends brought out, placed in series 
with one leg or one side of the feeder, and 
adding its potential to that of the line or the 
dynamo. That is about as well as I can ex- 
plain it without the use of a blackboard. 

Mr. DeCamp: I would like to hear this 
subject discussed. I am not in this line of 
business but cannot tell how soon I may be. 

Mr. Wagner: In regard to the flexibility 
of the alternating system and the possibility 
of using the station units to their utmost 
capacity, I have never in my practice found 
it necessary to run any station unit under 
75 or 80 per cent. of its total capacity. By 
avery simple switchboard arrangement, it 
is possible to connect as many circuits to 
one dynamo as is desirable, and as the load 
falls off the station, the units or dynamos 
are shut down and the feeders are gradually 
brought together on a few number of dyna- 
mos, and in that way the station apparatus 
can be used as economically and advan- 
tageously as with direct current. We 
couple the circuits together instead of coup- 
ling the machines together, and that can be 
done without interrupting the service for 
even a moment on apy circuit. It has now 
become possible to run arc lamps as well as 
motors on the alternating circuits; and I 
think that it has at last become almost 
universally conceded that for most purposes 
the alternating current is as flexible as the 
direct current. In this town we cover an 
area extending six or seven miles from our 
station in several directions. The station is 
situated almost at the center of the district, 
and in that district we have between seventy- 
five and eighty thousand lights; and we 
have never had any trouble from want of 
flexibility of our machines or circuits, so far. 

Captain Brophy: This isa rather delicate 
subject for me to handle ; but I want to call 
attention to one point. In the earlier work 
it has too often been the case that the only 
thing men considered necessary was to run 
out a pair of wires, paying little heed to 
size, drop, or anything else, and attaching 
transforners to them. Of course, where 
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you have four or five circuits, neither one of 
them of the same size or less, you cannot 
couple them together and do satisfactory 
work ; and you will find in many of the 
smaller stations, and for that matter, in 
many of the larger ones, a difference in 
circuits, a difference of drop anywhere from 
five to 15 per cent. This is one cause of 
trouble that a great many stations do not 
seem to understand. 

Mr. Wagner: This suggestion again 
brings upthe subject of the ‘‘ booster.” It 
is just as possible with alternating circuits 
as with direct circuits to use feeder regula- 
tors. The feeder regulators ordinarily used 
simply throw resistance in the circuits ; and 
if there is one circuit which is run from one 
dynamo, or a number of dynamos connected 
in multiple, which has a ten per cent. drop, 
all other circuits connected therewith must 
have a resistance thrown in to bring them 
down to the same pressure as the one feeder 
with the ten percent: drop. That is done 
with feeder regulators, or by throwing re- 
sistance, or by cutting out feeders. Ina 
properly constructed alternating system it is 
just as necessary to use a system of feeders 
and mains as with the direct system. 
Generally, the same devices can be used for 
regulating either current; but the Stillwell 
regulator isa device which can only be used 
on alternating circuits, and is much more 
economical to use than any other form of 
feeder regulator using resistance, as this 
regulator raises the potential of any one 
circuit instead of lowering it. The circuits 
with small amount of drop are left as they 
are, and those with greater load are raised 
in potential sufficient to bring the potential 
at the end of the feeder to the proper 
standard. 

I believe it is usually customary in direct 
current systems to connect all tbe feeders 
and mains together, forming a complete and 
continuous network. It is claimed as an 
advantage for the purpose of keeping a 
uniform pressure throughout the system. 
It occurs to me that it has a distinct disad- 
vantage in case of ground or trouble occur- 
ring on tue line. It then becomes very dif- 
ficult to lock it. In the alternating system 
it is used to keep each feeder and its system 
of mains entirely separate outside of the 
station, simply throwing them together in 
the station. Any short circuit or ground or 
burn out, any trouble occurring on one of the 
circuits is immediately indicated by the sta- 
tion instruments or fuses, and is located and 
confined to quite a small district. It can 
very much more quickly be repaired than if 
all the feeders were connected together, and 
a great number of miles of wire had to be 
inspected in order to find the trouble. This 
is one of the advantages of this kind of dis- 
tribution. 

Mr. DeCamp: Throwing in resistance is 
a consumption of energy for which you get 
no return ; and it occurs to me whether the 
necessity for doing that is not one of the 
elements against it as an economic method 
of distribution. 

Mr. Wagner: I was going to bring up 
that point against the direct system. It is 
not necessary to do this with the Stillwell 
regulator, which does not throw in resist- 
ance, but simply raises the pressure with a 
very small loss of energy. 

Mr. DeCamp: I would like to ask what 
the average loss is at your station ? 

Mr. Wagner: I suppose you refer to the 
average loss in distributing the current. Of 
course, that is left largely with the engineer 
designing the station and the circuits. In 
the case of the Missouri Electric Light Com- 
pany it varies from five to 10 per cent.; the 
average, probably, is about eight per cept.; 
six per cent. in the feeders and two per cent. 
in the mains. It depends on the proportion 
between the average load and the maximum 
load. That differs at different seasons of 
the year. 

Prof. Weston: I presume Mr. De Camp 
is really seeking information that almost 
every other electric light man in the world 
is seeking, namely : What are the respective 
merits of the alternating current system as 
compared with the direct current system ? 
The question of the distribution of energy 
by the two systems under discussion is 
receiving great attention, both on this side 
and the other side of the Atlantic. At 
the present moment, I do not think anyone 
is in a position to fully answer the question 
Mr. De Camp raises, namely: Which is the 
more economical] of the two systems? The 
systems, as established here, differ radically 
in one respect, at least, from the systems 
established on the other side. Here, for the 
purpose of economy in the first cost, a very 
high rate of alternation has been adopted. 
From present experience it seems as though 
this was a fundamental mistake, and that 
the mistake will. be more apparent as the 
system has to be forced underground, which 
it will sooner or later. We must all recog- 
nize the fact that any system of erial 
conductors can never give us the safe and 
sure service which is necessary to enable us 
to compete with a satisfactory and reliable 
source of illumination, such as gas. If our 
alternating current systems of this country 
were forced underground, the loss would 
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be, undoubtedly, greatly increased; but 
what the losses are exactly at present, I have 
not been able to find out. No ene seems to 
have made any special effort to determine 
them, and to ascertain exactly how they are 
distributed. With the direct system the 
losses are at the lowest point, and are very 
small, indeed, when the load is very light. 
The energy consumed then is practically 
what you use in the lamps; but in the alter- 
nating system there is an increase of loss in 
the converters, as we readily understand. 
The difficulty of dealing with and ascer- 
taining what these losses are through the 
wires is serious indeed ; and it is impossible, 
almost,.to arrive at them from the actual 
running plant, because it is very difficult to 
ascertain the total number of lights in cir- 
cuit, and how these lights are distributed. 
To make a test, therefore, that would be 
really satisfactory, to ascertain the commer- 
cial efficiency of the alternating versus the 
direct curreat system, involves a great deal 
of laborandcareful thought. The constant 
growth of the alternating current system in- 
dicates, however, one thing surely, namely, 
that it is filling a long-felt want, and that it 
is a money making investment. at least, for 
a large number of people. Whether the 
system, as it exists in this country to-day, 
will not be radically modified in the next 
few years, so as to approach more closely 
the systems of Europe, is a question ; but [ 
think it will. T think that will undoubtedly 
be done, and the tendency will be toward a 
lower rate of alternation and greater gencral 
efficiency. If any gentleman here has made 
careful determination of the energy trans- 
formed, and has compared that with the 
energy actually used in the lamps. it ought 
to be brought out. Itis a matter that every- 
body is seeking light on. 

Of course, you can geta general idea of 
the efficiency of the alternating system by 
keeping records of the total output per hour 
as indicated by the instruments, supposing 
them to be reliable, and then summing these 
up at the end of the month, or at shorter 
periods, if possible. ascertaining what your 
watt meters or recording instruments indi- 
cate. You would have a rough check in 
that way. I noticed one remark in the 
paper in regard to the use of instruments. 
Instruments are generally placed on the 
switchboard, and quite frequently so near 
to the other apparatus as to make their in- 
dications unreliable. Some six or eight 
months ago I had a case of this kind called 
to my attention. A concernin Philadelphia 
required a verv large ampere meter (3,000 
amperes) to indicate the total load on the 
dynamos. In addition to that, they had 
provided the switchboard with some six or 
eight volt meters, to indicate the voltage of 
the different machines. This was on the 
direct current system. Right behind these 
volt meters, two inches or less away from 
them, was a busbar designed to carry 1.000 
amperes, It is claimed that these instru- 
ments are not affected by external magnetic 
fields, but are practically, not permanently 
affected by them. That may be true, but it 
does not follow that thev would indicate 
correctly under the conditions of their use 
as named above. Right behind them we 
had to deal with a current that mav vary 
anywhere from a few amperes up to 1,000. 
and under these circumstances the volt 
meters would never indicate correctly. not 
even if they were calibrated in position, 
hecause they have the variable current 
behind them, which would variably 
affect the value of the indications according 
to its strength. The paper just read speaks 
of the use of instruments for the alternating 
currept. Now it must not be sunposed that 
the indications of alternating current instru- 
ments cannot he affected bv alternating 
currents. Tt depends on their design and 
construction. A great deal more care and 
attention ought to be paid to putting the 
instruments in such place as will insure their 
indicating correctly, or being in a position 
where they are free from the disturbing 
causes of external magnetic fields. If this 
precaution is not taken, you are frequently 
entirely misled. and the instruments are 
blamed for troubles which are not inherent. 

Mr. Blaxter: I would like to ask Mr. 
Weston a question. Does he think that in 
going underground with the alternating 
svstem that the loss would be greater with 
the high number of alternations than with 
the overhead svstem ? 

Prof. Weston: I should exnect the loss to 
be greater on account of the inductive 
influences. 

Mr. Blaxter: Would not the concentric 
system of wiring obviate a good deal of that 
trouble? Would it not reduce it to such an 
extent that it would not be any more than 
with the overhead svstem ? 

Prof. Weston: The concentric system is 
being tried on the other side, and thev have 
met with serious difficulties. I think it will 
be found that there isa greater loss under- 
ground. 

Mr. Hammer: There is one point in con- 
nection with the comnarison between the 
two currents which has been an interesting 
one to me, and I would like to know whether 
there are any gentlemen who have had ex- 
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tensive experience on this point. I refer to 
the relative life of an incandescent lamp on 
@ continuous and an alternating current. 
This has been stated by various parties to be 
a very slight difference. I remember one of 
the oldest engineering concerns in Europe, 
quite a number of years ago, published a 
statement shortly after the introduction of 
incandescent lighting, that that lamp would 
last longer with the alternating than with 
the continuous current; but within a brief 
period they published another statement that 
the opposite was the case. It is a well 
known fact, however, that an incandescent 
lamp will last longer at a lower rate than at 
a higher rate of alternation. The question 
is what is the relative life of a set of lamps 
working upon an alternating circuit, com- 
pared with a set working on the direct 
circuit, under the same conditions, or as 
nearly as possible under the same conditions? 
I would like to know whether any gentlemen 
here, who have central stations, and who 
have made tests, will give their experience. 
It is one of the points which bears on the 
commercial value of the alternating com- 
pared with the continuous current. 

Mr. Blaxter: Comparing the alternating 
circuit with the direct current, I do not think 
I have noticed any difference in the life of 
the lamps; but one thing I have noticed, 
and thatis, thatalampin the city burning 
in a store will burp out in a less number of 
hours than a lamp ina residence. Vibration, 
T think, has something to do withit. Ihave 
had a lamp in my own house for three 
vears, and burned it considerably every 
day- If that was in the city, I think three 
months would settle it. I think the shaking 
of buildings in the city has a serious effect 
ov the life of lamps. 

Mr. Wirt, of Chicago: I think the differ- 
ence in the life of lamps in stores and resi- 
dences can be accounted for. The residence 
is generally further from the center of dis- 
tribution, and the pressure is generally lower. 
T have made tests of that kind, and I think 
it is pretty safe to say that is the usual state 
of the case. Regarding the difference in 
the life of lamps on the alternating and 
direct current, I think that question has 
almost been settled by laboratory tests and 
the result of Jarge experience. It bas not 
been claimed for some time now, to my 
knowledge. that either system is far superior 
to the other as regards the lamp life. A re- 
cent report on this subject was made in 
Europe. and it summed up the matter some- 
thing like this: It seems to us that these re- 
sults would dispose of the question of the 
continuity of the life of the lamp on the 
alternating as compared with the direct cur- 
rent. the results having shown that there is 
practically no difference between the two. 

Mr. Kilbourne, of Seattle: The question 
as to the relative value of the two systems 
depends largelv on the field you are going 
to operate in. In Seattle we bave both sys- 
tems. and find they do not conflict; and we 
also find the alternating system just as flexi- 
ble, and in some respects more flexible than 
the direct system. If you have a statioff 
which is so situated that you do not expect 
to go beyond a certain limited distance from 
the station, and your load is liable to belight 
at certain times of the day, and you want 
to run all day, there is no question that the 
direct current is the better and cheaper. 
The chronic condition of most stations is 
light loads. and the direct system under 
these conditions is the more economical ; 
but it isimpossible to go beyond a certain 
distance with the direct current, so I think 
the anestion largelv solves itself. 

Adjourned till Wednesday. 


Wednesday Morning Session. 


Président Aver called the meeting to order 
and annonnced the first business to be the 
paper by Prof. George Forbes. of England. 
on ‘* Thermal Storage for Central Stations.” 

The president said : 

In our country it seems to me that this 
plan of storing water-power is one that can 
he worked successfullv. quite sside from 
the matter of thermal storage. There are 
certain parts of our countrv where coal is 
very dear. and where evervthing in the way 
of power that can be saved should be saved. 
There are places that are so situated as 
regards topogravby that the water storage 
scheme could, I believe, be successfully 
worked. For example, there are many 
placesin the western partof the country. 
through the Rocky Mountain section and 
westward, where coal is to be had, to be 
sure. but it is altogether too dear for 
economic use. Thereis a little water to be 
had. hut the supnly is not steady enough for 
working the stations by water-power direct. 
Tn such cases it seems as though the pump- 
ing of the available water into reservoirs 
might serve a very useful purpose. 

As to the thermal storage itself. I will 
simply say that it seems to present a very 
important possibility: and [ can heartilv add 
that I most cordially agree with Prof. 
Forbes in the great value of working outa 
commercial system for the destruction of 
garhage. 

Mr. DeCamp: Do I understand that the 


system is to first make the water hot in the 
boilers when he has no use for the steam, 
and then pass it into the reservoirs, which 
constitute the economic points ? 

Professor Forbes: Yes, sir; he passes the 
steam through a pipe into the water uf the 
reservoirs, and so heats up the water of the 
reservoir, the top of the reservoir being 
filled with steam, toa pressure greatly in- 
creasing as the water is heated up higher 
and higher. 

Mr. DeCamp: Up to what temperature 
does he get the water in these reservoirs ? 

Professor Forbes: The highest tempera- 
ture is about 407 degrees; he works from 
about 350 to 407. I think that corresponds 
to the variation between 120 pounds pressure 
and 250. 

Mr. DeCamp: When the time arrives that 
he is at his maximum use of power, does he 
put the hot water that isin these reservoirs 
back into his boiler for generating steam of 
sufficient pressure to run his engines ? 

Professor Forbes: No, sir; the steam in 
the reservoir, under normal conditions, we 
will say, is under 250 pounds pressure, and 
as he gradually takes off the steam in the 
reservoir to reduce the pressure, the water, 
of course, begins to boil, and gives off still 
more steam, so that he alwavs has a supply 
of steam unti] the pressure in the reservoir 
has been reduced down to the working pres- 
sure of the engines. When he gets below 
that, of course, he has exhausted bis steam, 
and bas to putin more power from his boilers. 

Mr. DeCamp: He has to re-enforce it from 
his boilers. Permit me as a layman to say 
that there seems to be an element of perpet- 
ual motion about that. In our station we 
carry our exhaust into two receiving tanks, 
through which all the water passes, exhaust 
receivers, and then from that it flows into 
two storage tanks of 18,000 gallons capacity 
each, and the water in thesetwo tanks stands 
atatemperature of 185 to 190 degrees. I 
don’t know to what extent this is practiced ; 
but, of course, it is not new. 

Professor Forbes: The metbod just de- 
scribed by Mr. DeCamp is, of course, one 
of the numerous methods, using the waste 
heat in the exhaust for heating up the feed 
water. Of course, you are saving a lot of 
waste heat which would otherwise go up the 
chimney. Mr. Halpin’s scheme is for a 
totally different purpose. It is to get over 
the waste of coal] that there is in heating up 
the boilers just for afew hours’ work at 
maximum load in the evening. Owing to 
this fact you have to pile on the coal for a 
short time. probably using forced draught 
and working the boilers up, and wasting a 
great deal of coal in heating them up to the 
required degree, and then after you have got 
them nicely to work you have to let them 
down. That, as I pointed out, in actual 
central station practice, means an addition 
of something like 40 per cent. to the coal 
hill. and that is the economy which Mr. 
Halpin seeks to introduce. 

Mr. Bradley: The idea here seems to be 
that, as the steam comes into the reservoirs, 
it is condensed and converted into water, 
the water converted into beat and the tem- 
perature is raised. As the water boils it 
gives off its heat in tbe shape of steam, 
which runs the engine. There is no element 
of perpetual motion about it. It is a ques- 
tion of storage all the way through. Noture 
has stored the energy in the coal. This 
proposition is to store the energy in the 
steam as it is made in the boiler. Mr. Forhes’ 
proposition is to store the power after he has 
made the power in the form of steam ; the 
storage battery stores the energy after it is 
made in the form of electricity. 

Mr. Haines: I would like to ask Professor 
Forbes to give us a comparison of the 
efficiency of storage of water—raising water 
to a height—and the efficiency of the storage 
of steamin his cylinders, which would be 
of interest to many of us. 

Prof. Forbes: The gentleman bas asked 
me for a comparison of the relative efficiency 
or cost of the system of the storage of water. 
which I bad myself proevosed, and that of 
thermal storage, which Mr. Halpin bas pro- 
posed. The running expenseis almost the 
samein the two ; but the economy of capital. 
if your reservoir is anywhere near your 
pumping station. is very much io favor of 
the water sterage. The water storage takes 
off about 80 per cent. from the cost of a 
central station built upon the ordinary lines. 
That was soin the detailed plans which I 
worked out for the city of Edinburgh, Scot- 
land. Thirty per cent. from the cost of 
doing it in the ordinary way. The thermal 
storage is rather more expensive to erect, but 
the annual saving on these two systems is 
about the same. 

Mr. Hammer: T heard a lecture that Pro- 
fessor Forbes delivered iv Lovdon on the 
subject of the utilization of rubbish in pro- 
ducing power. I would like to know what 
were tbe results of the experiments in 
London. Also, will he please state, if a 
normal central station will use five pounds 
of coal ner horse-power hour, what the 
amount of rubbish is, compared with coal, 
to produce the same power ? 

T would like to take this occasion to read 
a few lines that Mr. Wirt, of Chicago, who 
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sits alongside of me, has called my attention 
to. They were published in the English 
Electrician. 

“ The Alchemist of old, as you're doubtless aware, 
Turned metals to gold by fasting and prayer; 
The Alchemist new, Forbes his name, bas a plan 
For turning town refuse to light by a dam /”” 
Prof. Forbes : Mr. Hammer has asked me 

a very pertinent question asto the amount 
of house refuse we find is necessary to take 
the place of the five pounds of coal. I have 
a large number of experimental data to be 
guided by. I may tell you that in the old 
fashioned method building destructors it took 
10 pounds of refuse to produce the effect of 
one pound of good Welsh coal. Now we 
have reduced that quantity down to about 
five or six pounds of refuse to be equivalent 
to one pound of coal; therefore, in answer 
to Mr. Hammer’s question it would take 
about 30 pounds of house refuse to equal 
five pounds of coal. 

Mr. T. C. Smith: I would say to the 
members of the association that a very com- 
mon and familiar example of much the same 
process that Professor Forbes has outlined 
can be seen inthe boiler end engines com- 
monly used for hoisting purposes. Take a 
small five horse-power boiler, with pretty 
large storage capacity, and they will use 
that and drive an engine which will develop 
from 20 to 30 horse-power. The fire is kept 
going at the same steady rate all day long, 
and in the intervals of the hoisting, when 
the Joad is being lowered, the pressure will 
rise to 120 pounds. When the hoisting is 
being actually done the pressure will drop 
back to 100 or down to 80 pounds. Then 
the engine is at rest for awhile, but the 
boiler keeps on making steam and storing 
it. In this way we are enabled to do with a 
small boiler work that is far beyond its 
capacity. Thesame thing can be seen in 
nearly every elevator plant, where the 
boiler is much less in horse-power capacity 
than the pump which it drives. The same 
thing can be seen toa very much greater 
extent in railway power stations, where, in 
order to meet the demand upon the trolley, 
they can exert a much greater horse-power 
than is normally provided for by their 
equipment. The greatest doubt in my mind 
as to the success of this storage system is 
that identically the same thing was tried in 
the city of Boston, where a company was 
formed for the purpose of distributing 
power by bot water, called liquid steam, 
which simply meant water at a pressure and 
temperature corresponding to about 400 
pounds, I believe. This water was carried 
through pipes, and when it was desired to 
useitin any building, the momentit escaped it 
became steam. The practical working of 
the plant was firstrate. The thing collapsed, 
however, through an unexpected difficulty ; 
and that was the tremendous and rapid de- 
struction of the pipes from the continual] use 
in them of the highly heated water. 

How that would affect a plant of this 
kind, where you could make it from steel, 
Ido not know. Perhaps Professor Forbes 
could give us some information on that 
point. The effect on the iron pipes, as used 
in the case cited, was to cause the abandon- 
ment of the city ; and I understand the old 
material was sold recently. 

Professor Forbes: I am obliged to Mr. 
Smith for his excellent remarks on this 
point. They are most appropriate. He bas 
spoken about the hoists being practically 
worked on the same lines. I may mention 
that water storage, which I have also advo- 
cated, bas been used similarly for hoists and 
for hydraulic accumulators by Lord Arm- 
strong. very largely indeed. 

Mr. Wirt: The fireless steam locomotive 
isalso another example in point. We bad 
these engines in service in Chicago for many 
years, during which they did good service, 
and were finally replaced by the cable line. 
These locomotives were of the ordinary type, 
but bad larger steam boilers than usual. 
The boilers bad po furnaces and were 
charged at one end with hot water under 
bigb pressure from an ordinary stationary 
steam boiler. The locomotive ran a round 
trip of six or eight miles, perhaps, and pulled 
very heavy cars and heavy loads, giving 
regular and satisfactory service, winter and 
summer. I wasnot present during the read- 
ing of the entire paper; and would like to 
know why the storage battery fails in com- 
parison with steam storage; whether it is 
depreciation, lack of efficiency, or interest 
charges. It is pretty evident that there is 
an advantage in working dynamos at full 
power 24 hours a day, as well as working 
the engines. It is also evident that if stor- 
age batteries are used there isa saving on 
both engines and dynamos, which we do not 
get in the case of steam storage. 

Prof. Forbes: I made a direct comparison 
between the cost of batteries and of the 
thermal storage system. The loss in con- 
nection with the storage battery includes all 
three of the items you named. Increased 
original expenditure in putting down storage 
batteries, which is far greater than the 
dynamos and machinery they replace, and 
also the great loss of efficiency—80 per cent. 
being the efficiency at which they work, 

(Continued on page 50.) 
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Storage Cells for Amateurs. 





WOOLLEY IN THE ‘SCIENTIFIC 
AMERICAN.” 


c. L. 


In the construction of storage cells ona 
small scale, the method of using uncoated 
lead plates merely 
* roughened, afterward 
depending upon the 
forming process to 
create active material 
on the surface, gives 
good results, save that 
the forming process is 
exceedingly tedious. 
/ Plates coated with a 
. f paste of red lead give 
f 4, A\ better results, and that 
-=4 in a very much shorter 
EY | =4 time. The amateur, 
however, is usually be- 
===] set by many difficul- 
ties in the matter of the 
coating of the plates, 
the paste, no matter 
how well dried, having a tendency to fall 
ff as soon as the plates are immersed in the 
acid solution in the cells. The writer has, 
vy means of a simple process, succeeded in 
preparing storage cells that have given for 
various experimental and domestic pur- 
poses exceedingly good results, during a 
period of a year or more, and are still in 
use. The plates, of any convenient size, 
may be either cast in wooden or iron moulds 
yr cut from sheet lead; they should be sufli- 
ciently thick—one-eighth inch or more—to 
withstand possible bending or buckling as 
much as possible. A strip of sheet lead 
four or five inches long should be 
soldered to the top of each plate, from 
the upper evd of which soldered copper 
connections may proceed. The copper 
s thus removed from the danger of 
orrosion from acid spray. Holes hav- 
ing a diameter of about one-half inch 
should be punched in each plate at 
regular intervals. The balance of both 
sides of each plate should be thoroughly 
oughened, either by drawing the tang 

f a file repeatedly across in various 
directions, or by the use of a punch 
with a roughened face. For coating the 
plates a stiff paste should be mixed of 
powdered red lead made up with a 
mixture of water two parts, sulphuric 
icid one part. The plates are to be thor- 
sughly coated on both sides, and the 
holes in the plates well filled up. Each 
plate is then, while paste is moist, wrapped 
tightly in one or two layers of coarse muslin, 
ind this is bound down firmly in place with 

ctton cord, passing around the plates at 
short intervals. The use of the cloth cover- 
ings makes success possible. The paste is 
held in position until, by the process of 
forming in the cells, it becomes sufficiently 
hard and adherent to remain in position on 
the plates, when, if they have not already 
been rotted off by the acid, the cloths may 
be removed. 

The number of plates in a cell may be 
from a single pair to an indefinite number. 
Connections are made to alternate plates, 
one connection proceeding to plates Nos. 1, 
3, 5, 7, etc., the other connection to plates 
Nos. 2, 4, 6, 8, ete. 

When not more than six or eight plates in 
each cell are used, a convenient method of 
holding them in place is shown above. A 
series of wooden insulating strips are made, 
each being thoroughly baked and soaked in 
hot paraffine. Two heavier wooden bars on 
either side of the row of plates, drawn 
together at the ends by bolts, serve to hold 
the plates in position, each plate being sep- 
arated from the one next to it by one of the 
insulating strips. The wooden bars should 
also be well soaked in paraffine. The bars 
are of such length that they extend across 
the top of the cell and sustain the row of 
plates and prevent their touching the bottom 
of the cell. A single cell when charged will 
givetwovolts, Each additional cell arranged 
in series will add 2 volts, as 4, 6, 8, etc. 
The charging current may be from a small 
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dynamo or a primary battery, in which case 
a gravity or blue vitriol is to be preferred. 

The electromotive force of charging cur- 
rent must exceed the sum of the storage 
cells by at least 10 per cent. For example, 
three cells gravity will charge a single cell 
of storage, five or six will charge two cells 
storage, eight or nine will charge three cells 
of storage, and so on. 

The storage cells may be used very satis- 
factorily for operating small lamps, small 
fan or sewing machine motors, etc. 

The first charging of a new storage cell is 
best accomplished by a series of bichromate 
cells, as Fuller or carbon, after which the 
gravities will charge very well. It will be 
found that up to a certain point the capacity 
of the storage cells will increase with each 
charge and discharge. The solution in the 


cells in which the plates are immersed is 
composed of water, nine parts, sulphuric 
acid (commercial), one part. After forming, 
always charge in the same direction and 
always discharge the cells through some 
form of resistance. 


>. 


The Electric Circuit, of St. Louis. 


The newly formed electric club of St. 
Louis, to be known in the future as the 
Electric Circuit, of St. Louis, held a meet- 
ing on February 21, at the Missouri Electric 
Light and Power Company’s plant, Twen- 
tieth street and Lucas place. The following 
new members were elected: A. R. Derdier, 
A. R. Pike, W. 8. Warren, George Babret, 
John Dillon, Anson Murphy, C. 8S. Clark, 
C. W. Cook, F. C. Beardsley, Gus Fack, J. 
W. Mitchell, R. H. Cook, J. H. Burke, H. 
H. Beardsley, F. Krenning, W. S. Merkle, 
J. B. Price, L. Mathews and John T. Lynch. 


Panel Distribution Board. 

An improved method for controlling the 
distribution of the electrical current in build- 
ings, which could take the place of a num- 
ber of cumbersome porcelain cut-outs, has 
long formed the desire of construction and 
wiring men. For the past six years they 
have eontinued, perforce, the use of the tree 
system and the porcelain cut-outs; and the 
desired improvement seemed beyond the 
conception of inventive minds, or not of 
sufficientimportance to merit deep attention. 
Abn aggregation of separate cut-outs enclosed 
in a cupboard, and hidden from sight in 
some secluded portion of the building, hard 
to get at, and when gotten at, difficult to 
manipulate, has long been considered 
antiquated, but the hour of its supersession 
has only just sounded. 

It has remained for the General Electric 
Company to invent a system which not 
only does away with the unprepossessing, 
ponderous, porcelain link or plug cut-outs 
when used as distribution centers for a 
number of circuits, but substitutes what is 
really a handsome device fulfilling all the 
functions of its unwieldy congenor. 

The cut shows one of these panel distribu- 
tion boards, arranged for the distribution of 
current for 120 lights from a three wire 
main service over 12 circuits on a two wire 
system. The panel itself is a polished 
white marble slab 10 inches by 20 inches. 
The main wires are brought to the lugs, and 
are continued along the front of the panel in 
the shape of flat hard drawn copper rods. 
Upon these are mounted stiff spring copper 
slips. Each main wire and each side of each 
branch circuit is protected by a fuse enclosed 





GENERAL ELEctTRIC CoMPANY’s PANEL DIsTRIBUTION BoARD. 


Here are the officers elected for the ensuing 
year: President, F. C. Beardsley; vice- 
president, Gus Fack; secretary, W. S. 
Merkle ; treasurer, H. H. Beardsley ; ser- 
geant-at-arms, Anson Murphy. 
—C¢ooo——- 


A New Electric Drill. 


An exhibition of the operation of the 
Jones rotary electric mining drill wasrecently 
given in Salt Lake City. Thrown into place, 
facing a large boulder of dolomite lime and 
quartz, the drill started with uniform and 
steady speed. The bit used was.a 1% inch, 
taking out acoreof oneinch. A noticeable 
feature was the ease and facility with which 
all the details were handle by the operator. 
This isa matter that commends it highly, 
and the work is done without the least jar or 
hitch. Its simplicity is most apparent, 
even to those who have not had experience 
with other apparatus for mining work. 
There can be no doubt but this drill will 
revolutionize the work in this line, exacting 
less labor, and the rapidity with which it 
drills makes it one of,the foremost and most 
valuable additions to machinery that has 
been introduced to the mining fraternity. 





The annual meeting of the Empire State 
Telephone and Telegraph Company was 
held at Auburn, N. Y., February 20. The 
directors elected were Henry L. Storke, 
Dixon B. Parker, George Underwood, Dex- 
ter B. Smith, James Seymour, Jr., Fred. E. 
Storke and Fred. I. Allen. The officers 
elected were: H. L. Storke, president; Dex- 
ter A. Smith, vice-president and general 
manager; George Underwood, secretary; 
James Seymour, Jr., treasurer; George A. 
Paddock, assistant general manager; Chas. 
A. Weeks, auditor. 


in a porcelain box of novel design, from the 
sides of which project short flat blades of 
copper. By means of these blades, the fuse 
carrier is inserted in position and is there 
securely held by the copper clips. A per- 
fect frictional contact is thus insured. 

The construction of the fuse carrier is 
peculiar. It is literally a box with three 
sides straight and one arched, having a par- 
tition in the center between the two ter- 
minals, to which the fuse is fastened, as 
shown in the cut. When compared with 
the time-honored screw plug or ordinary 
fuse its advantages are so obvious that prac- 
tical men cannot fail to recognize and ap- 
preciate them. Noshort circuit can possibly 
occur between the terminals; the arc cannot 
follow the fused metal and burn them out; 
the molten metal cannot be blown out, the 
mica-lined cover preventing this; the area 
of contact is considerably greater than in 
the case of the screw fusible plug, and in 
replacing a blown fuse the wire man is not 
exposed to any danger from a sudden blow 
of the new fuse. A fuse carrier can be re- 
moved and the fuse replaced on the spot, 
ora fresh one can be inserted, and that in 
which the fuse has blown can be carried 
away and the fuse replaced at the repair 
shop or the works. The removal of a fuse 
carrier, with fuse, of course, disconnects the 
circuits. The porcelain carriers are prac- 
tically indestructible by the current. They 
are made from the best white vitreous porce- 
lain from the porcelain factory of the Gen- 
eral Electric Company. 

The fuse carriers protecting the main 
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wires are furnished with a small brass ring 
to facilitate their removal—the smaller car- 
tiers are more easily drawn out and the ring 
is unnecessary. All connections are made 
upon the face of the panel. This disposi- 
tion enables it to be fastened against a wall 
or to be sunk in a recess bringing its surface 
flush with the wall, a glass door hinged to a 
polished wooden frame serving to protect it 
from the merely inquisitive. This style of 
panel distribution board can be made up in 
almost any combination of circuits, and can 
be placed almost anywhere in any building, 
its handsome appearance detracting in no 
wise from any surrounding decoration. 
The New Waldorf Hotel is the first build- 
ing to be fully equipped with these panels, 
no less than 3,500 lights being distributed 
from a number of them. 
a 

There Were Sounds of Melody by Wire. 

On Monday evening, February 27, the 
Long Distance Telephone Company gave 
another of its delightful receptions. This 
time it was a musicale, and the many invited 
guests, both ladies and gentlemen, drank 
in sweet harmonies. Those who furnished 
the musical feast were Miss Minnie Wetzler, 
Mr. Plunkett Green and Mr. Hermann 
Wetzler. Miss Wetzler played in ber usual 
masterful manner, and charmed her audi- 
ence by the brilliancy and delicacy of her 
execution. Mr. Plunkett Green sang sev- 
eral selections, and his rich baritone voice 
was distinctly heard by Mr. Theodore 
Thomas, who was seated at the Chicago 
end of the wire at No. 105 Quincy street. 
Mr. Wetzler then played a delicate little 
composition of his own called ‘‘Summer 
Morning in the Woods,” and it really seemed 
as if the room was temporarily converted 
into a miniature forest, and the rippling of 
the waters of the little brooks and the war- 
bling of the birds could be almost heard. 
‘‘Marching Through Georgia” and the 
‘* Marseillaise”’ were played into the trans- 
mitter in Chicago, and were listened to 
attentively by those present. The service 
was perfect. 

After the musical part of the programme 
came refreshments, which were discussed 
by the appreciative audience with much 
relish. 

Among the many present were Mr. and 
Mrs. E. J. Hall, Jr., Mr. and Mrs. J. J. 
Carty, Messrs. F. A. Pickernell, Joseph 
Wetzler, Julian A. Moses, Prof. Alexander 
Lambert, Geo. M. Phelps, C. R. Bangs and 
H. G. Bates. 

Stand Away From a Loaded Wire. 

(From Once a Week.) 

It is quite the fashion for some journals in 
this and other cities to appropriate our 
pictures, our read- 
ing matter and our 
ideas. We have be- 
come accustomed to 
this and are not 
surprised when it 
occurs. The latest 
evidence of the 
widespread appre- 
ciation that is felt for this journal is seen in 
the appropriation by a member of the New 
York Assembly of our copper fastened sys- 
tem for utilizing the electric trolley on the 
Hudson River and the canals! If our law- 
makers are to co-operate with the literary 
brigands who have been for months looting 
our pages, it is high time for us to appeal to 
the Supreme Court. An editor who would 
filch an idea from a contemporary without 
proper credit ought to be exposed; but the 
lawmaker who would appropriate and patent 
a suggestion made with characteristic gen- 
erosity by Once a Week, for the benefit of the 


entire human race, is worthy of a seat in the 
electric chair. Our artist bas cleverly in- 
dicated what is liable to happen to the next 
man who tampers with one of the many 
wires charged with cerebral electricity that 
lead into this office. 


There is talk of extending the tracks of 
the Inter-State electric road from Attleboro, 


Mass., through Norton and Easton to 
Brockton, 
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Boston Gear Works, fears.. eeeCevsss xi 
Brill Co., J. G., tramway Es rece veineses 
Brixey, W. R., wire and cables...........+.+ 
Brown Electric Co., electrical supplies.. ... 
Bryant Electric Co., switches and sockets... 
Buckeye Engine Co., GRBIDEB. occcccccccccces 
Butler Hard Rubber Co., hard rubber... ... 
Carpenter Enamel Rheostat Co., rheostats. . 
Case Engine , J. T., steam engines....... 
Central Electric Co., supplies 
Chicago, Milwaukee & St. Paul ‘Railway 
Church & Sleight, tools and supplies... .... 
Clark Electric Co., arc lighting 
Conover Mfg. Co., condensers 
oaraames Electric Manufacturing Co., 
namos 














oueer  Mossahons & Mfg. Co., reflector 
Ca cacretecateneseebectctensisvoressase x @ xvii 
Cutter, George, electrical supplies.......... x 
Davidson Ventilating Fan Co.........+..++++ 
Dewey Electric Heating Co., electric heaters 
Dixon Crucible Co. , belt dressing stereeseusee 
Ce ot fh re er 
Edison Decorative and Miniature oe 
Department, incandescent lamps.. 60 
Electric Secret Service Co., cut- outs | 
Electrical and Mechanical "Engineering and 
Trading Co., contractors..........-.e5e00+ 
Electro-Light Engraving Co., engraving 
Empire China Works, porcelain specialties. 
Falls Rivet & Machine Oo., friction os. Vv 
Fort Wayne Electric Co., Wood are lamps... Vv 
Garvin Machine Co., DN ees caicowens 
General Electric Co., inc. lamps 
es Incandescent Arc Light Co., arc _ 
MNKs <c.cnoncos cowectinveviecesetundosetes iv 
Gleason Manufacturing Co., E. P., electrical 
tee, rr ere 
Goodyear Hard Rubber Co., hard rubber.. 








Greeley & Co., The E. 8., supplies — vii 
Harrisburg Foundry achine Works, : 

IIIs, cue sacncccebnsetennneecstesdse-cce xviii 
Hart & Hegeman Mfg. Co., switches........ 60 
Holmes, Booth & Haydens, insulated wire.. viii 
BNE CHIE i. 0566.10 ss secdeccccssousncenes xvii 
Hulbert Fence and Wire Co xiv 
ea en ee } 
Interior Conduit and Insulation Co., fan and 

DOI 6. .05:500540 cus en sss eseuvsssevecesees xiv 
Johns Mfg. Co., H. W., vulcabeston veveonees xiii 
Lake Co., J. H. & D. , pulleys... orccvatece See 
Leclanche Battery Co., batteries........ ... xi 
Lehigh Valley Oreosoting Co. 

MR vaccecttevenssvssontaerexe 60 
Leffel & Co., James, water wheels. vii 
Marshall, Wm., condensers........ xii 
eb cxsteasadsscaeccinecisescouresees xii 
—— Electric Mfg. Co., dynamo electric 

SO ree nee xviii 
ow | England Butt Co., braiding machinery. xiii 


New Jersey Lamp & Bronze Works, electric 
EISELE xi 


Newton Rubber Co., hard rubber............ x 
New — Belting and Packing "Co., rubber u 
pee ense ne eeediherd os Omereeeiuns<6ehite xvii 
New "Yorke Insulated Wire Co., wires and - 
I ee ae xii 
= Dynamo Co., electrical appa- _ 
VIMAR ERNE ane CRSRERESS RTGS Sees xi 
ouvenios & Co., W. R., supplies...... Sevece San 
Palmer Bros., engine castin BB. ccccccsccovece 60 
Partrick & Carter Co., electrical supplies... . | 


Penn Life Co., {NSUTANCE......+.002.0. 2+. -. 60 
Phoenix Glass Co., glass globes..... .... ‘i 
Phillips Insulated Wire Co., electric wir: 
Phosphor Bronze Smelting Co., castings 
een & Co., electrical instruments 
way Equipment Co., elec. r’y supplies... 
Reed & Co., F. E., 0s gable st ieee 
Ridlon & Co., Frank, general machinery 
Ries Electric Specialt: oa regulating EE 
Robinson & Orr, seal 
Rosenbaum, Wm. A., ent attorney..... . 
Royce & Marean, electrical supplies........ 
Samson Cordage Works, braided cord...... x 
Schuyler Electric Co., arc lighting.......... 
Shawmut Fuse Wire Co., fuse wire 
Shoemaker, Homer, attorney and counsel- 
DE ecvberiare-ssesececcrs coscee 60 
Standard Paint Co., insulating compounds... xiv 
= Underground Cable Co., wire and 
ca’ 
Stanley Electric Mfg. Co., transformers 
Stevens & Morris, engravers. 
Stocking, E. B., patent — 
Swan & Lane, contractors... 
qregoning, John, books. . 
Tyndal m. D., attorney xii 
Underwood Mfg. Co., cotton leather ——e iii 
Walworth Mfg. Co., trolley POIES.....+.+045 iii 
Washburn & Moen Mfg. CO., WIFE... 200. -0- x 
Western Electric Co., supplies vii 
= Electrical ‘Supply Go. ., electrical 
_ err er vi 
Westinghouse Electric & Mfg. Co., incan- 
qeecens an = COeeroscresececcevccvecovoees 
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The Hon. J. M. Rusk, the late Secretary of 
Agriculture, in an article on ‘‘ American 
Farming a Hundred Years Hence,” in the 
North American Review for March, says: ‘‘In 
my opinion, the changes in our methods of 
farming in the future will be brought about 
by a wide knowledge and application of 
scientific principles. I do not think it 
probable that farm implements will be im- 
proved very much, although doubtless on 
the larger farms means will be devised to 
perform certain operations by electricity or 
steam.” 





The recent heavy fall of snow has been a 
source of great annoyance to those in this 
city who have had occasion to use the sur- 
face roads. Many of the trips on some of 
the lines have been delayed so that the 
cars have been put behind as much as 
two hours. The poor overworked horses, 
beaten and yelled at by the drivers, strain 
every nerve inthe attempt to keep up the 
terribly hard work. Many of them have 
failed, and in several instances the poor 
dumb brutes have died in consequence of 
the overexertion. Need we mention the 
remedy? It is obvious. Any person with 
humane instincts will not need even a hint. 
Let us emancipate the poor unfortunate car 
horse. 


CONVENTION COMMENT. 
St. Louis added another laure] to her well- 
known wreath of hospitality. 


President Ayer is to be congratulated over 
his ability as a presiding officer. He was 
ever pleasant, alert and ready. 





There was probably 400 persons in attend- 
ance, outside of St. Louis. The electrical 
people of the bridge city were out in full 
force, and aided greatly in the success of 
the meeting. 


The alternating current received a good 
deal of attention at the St. Louis Convention. 
The future before this method of distribut- 
ing energy is a vast one, and is being rapidly 
explored by many able minds. 





The new president of the Association, 
Judge Armstrong, of New Jersey, has been 
Speaker of the House, and is admirably 
fitted for the office to which he was elected. 
The Judge is an eloquent speaker, and is 
greatly interested in electrical progress. 





There were a number of particularly 
excellent papers, and they were nearly all 
quite generally discussed. Prof. Geo. 
Forbes, of London, and Prof. Edward Wes- 
ton, of Newark, are two eminent electricians 
whose technical opinions were in constant 
request. 


President Ayer, Mayor Noonan, the Elec- 
tric Club, the Electrical Exchange and 
citizens without number exerted themselves 
to see that every visitor was made to enjoy 
the occasion. The lady visitors in par- 
ticular were most kindly received by the 
ladies of St. Louis. 


Nikola Tesla received quite an ovation in 
the lobby of the exposition building after 
his lecture, and although evidently much 
fatigued by his evening’s work, could not 
but appreciate and enjoy the kindly expres- 
sions which greeted him from the many 
ladies and gentlemen who remained to meet 
him. ae 

’ The absence of the great number of ex- 
hibits, which have usually been a feature 
of these conventions, was particularly no- 
ticeable, but those who did exhibit can 
felicitate themselves on the fact that they 
had the field and consequently all they had 
to show was much more closely inquired 
into and inspected. 


It was not decided just when and where 
the next meeting of the Association will be 
held. Some of the members thought a 
meeting at Chicago, six months from now, 


so the delegates could visit the World’s 
Fair, would be a good thing; others favored 
a yearly meeting. It was finally decided to 
leave the question in the hands of the execu- 
tive committee. 


The delegates from St. Louis and the 
pilgrims from the inauguration at Washing- 
ton returned about the sametime. A Tam- 
many tiger and an electric light man walked 
up Cortlandt street, arm in arm, and made 
a handsome combination. The witticism 
which runs to the effect that no one needs a 
holiday so much as the man who has just 
had one is now apropos. 





There was much suppressed interest in 
the incandescent lamp question that only 
required a touch to unloosen. The little 
passage at arms between Mr. T. Carpenter 
Smith and Dr. Louis Bell evidently con- 
vinced President Ayer that the discussion 
would very likely become too acrimonious 
for the dignity of the Convention, and he 
very skillfully shunted it. 


Much of the success of the St. Louis Con- 
vention and the present prosperous con- 
dition of the National Electric Light Asso- 
ciation may be justly attributed to the 
intelligent efforts and energetic labours of 
Mr. George F. Porter, the secretary of the 
Association. Mr. Porter is the right man in 
the right place, and it is hoped that he may 
continue in his good work. 








On Friday, the visitors were treated toa 
rare entertainment, consisting of rides 
through the parks and boulevards of St. 
Louis, and a magnificent lunch at the Jockey 
Club, where music, flowers and eloquence 
added to the enjoyment of all. The lunch 
proved to be a veritable feast. All of the 
200 visitors who remained over for Friday’s 
entertainment congratulated themselves, 
and will be envied by the less fortunate ones 
who were compelled to leave earlier. 
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CUT-OUTS IN CENTRAL STATIONS. 


It seems that the frequent ‘‘ fireworks” 
that we hear of in connection with a broken 
wire carrying a heavy current could be ob- 
viated by the use of acentral station cut- 
out. That they are not in general use must 
be due to some apparently valid cause. It 
is not easy to determine conclusively what 
this primary cause is, and there are great 
differences of opinion regarding the use of 
cut-outs. Is it that they have been tried and 
found wanting, oris there a prejudice against 
them? Let the practical central station men 
speak. 


SOME RAPID WORK EXPECTED AT 
THE WORLD'S FAIR. 

The telegraphic arrangements at the 
World’s Fair will be on a par with the other 
large undertakings for the convenience of 
the people and the press. It is expected 
that on eventful days, when the demands of 
the newspapers will be heaviest, the Western 
Union Company alone expect to be able to 
handle 40,000 words for afternoon journals. 
At a quick glance this number of words does 
not seem a very great quantity of matter, but 
let us stop and think a bit. One full page 
of the ELEcTRICAL REVIEW Contains, with- 
out headings, about 3,000 words. These 
40,000 words would, therefore, fill over 13 
pages of this journal. When it is declared 
that these words are to be transmitted in 
time for the afternoon papers, we must 
remember that the afternoon papers go to 
press about 1 o’clock, and the time allowed 
for reporting, transmitting, receiving and 
composing is only that between the occur- 
rence of the event in the morning and 1 
o’clock in the afternoon. Another point to 
be kept in sight is, that it would take one 
person writing at the rapid rate of 40 words 
per minute, about 17 hours steady work to 
transcribe 40,000 words. The figures seem 
= larger when we come to analyze 
them. 


FLASHES OF LIGHT OUT OF THE 
DARKNESS. 

On Wednesday evening, March 1, Mr. 
Nikola Tesla delivered, in the music hall of 
St. Louis, his brilliant lecture on some of his 
recent discoveries of the effects of currents 
from alternating generators of high fre- 
quency. 

As early as 7 o’clock the steps to the music 
hall were thronged with people ; tickets of 
admission were at a premium, and when the 
lecture commenced standing room in the 
house could not be obtained. 

On the stage could be seen a white tem- 
porary work-bench, upon which rested his 
apparatus, while on a smaller table near at 
hand was an assortment of hislamps. Two 
largeincandescent light chandeliers furnished 
the stage illumination and at the rear was a 
large floral piece with the words ‘‘ St. Louis 


Electrical Exchange, 1893” worked in white 
carnations with a border of American 
Beauties. Numerous incandescent lamps 
shone from the mass of flowers, and in the 
center was a circle of bright red carnations, 
bordering a centerpiece of white — with 








the emblem of the association, C = - 

The whole produced a striking and tasty 
effect as a background for the lecturer of 
the evening. 

At 8.30 the officers of the National Elec- 
tric Light Association took their places on 
the stage. A few seconds later President 
James I. Ayer appeared, followed by Mr. 
Tesla, whose face is familiar to all elec- 
tricians and readers of the electrical 
journals. 

As an introduction, Mr. Tesla dwelt on 
the relations of light to life, and told of the 
many beauties which would be lost to us 
were it not for light. 

With continuous currents of very high 
voltage and high frequency alternating 
currents he showed some _ remarkable 
phenomena. Darkness was, of course, neces- 
sary in order to exhibit these experiments 
and the lights were, therefore, turned off. A 
hushed silence prevailed and the weirdness 
of the experiments lent an additional charm 
to the surroundings. 

Experiment followed experiment until 
the audience were in a maze of admiration. 
Unfortunately the hall was so large that the 
lecturer could not be heard very well, but 
those whose who did hear were well 
rewarded for their attention. 

After the lecture followed a brief recep- 
tion and many were eager fcr an introduc- 
tion to the lecturer. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


A Company organized in Portland, Me., 
propose building a large electric light plant 
yn the Connecticut river during the coming 
spring, and will utilize the Fifteen Mile 
Falls for furnishing power. They propose 
to furnish lights to towns on both sides of 
the river. 

The Underwood Manufacturing Company, 
of Tolland, Conn., have cancelled their con- 
iract with the Engineering Equipment Com- 
pany, of 148 Liberty street, who have acted 
for some time past as their New York agents, 
ind are now doing business under their own 
1ame, with headquarters at 38 Cortlandt 
street. 

The Brockton, Mass., Street Railway Com- 
pany have made all arrangements for the 
xtension of their lines so as to include East 
ind West Bridgewater and Bridgewater. 
(heir tracks now connect Brockton with 
Whitman, Avon, Randolph and Holbrook, 
ind work on the extension will begin early 
in the spring. 

A New Electric Derrick having a lifting 
capacity of about eight tons, has recently 
been put on the market which, it is claimed, 
is more compact, economical and convenient 
to operate than anything yet devised in this 
line. Power is supplied by a No. 12 railway 
motor, geared down to give a rope speed of 
from 45 to 70 feet per minute under a load 
of 3,500 pounds, 

The Hartford, Conn., Electric Light Com- 
pany are increasing their power plant at 
Tarriffville for the transmission of power 
from the Falls, and are now putting in two 
additional 275 horse-power generators and 
two 400 light incandescent dynamos. A 
high tension current is transmitted a distance 
of 10 miles and utilized at their central 
station in Hartford. 

The Fight which has been carried on for 
the past three years between the Lynn and 
Boston Street Railway Company and the 
authorities of Beverly, Mass., has at last 
been settled, and, as usual, the trolley comes 
jut ahead. Ata meeting of the selectmen, 
held March 2, it was agreed to allow the ex- 
tension of the overhead system through the 
town on the same conditions as those adopted 
in Salem, and work will be pushed ahead as 
soon as the ground is open. 

Careful Experiments with porous wood 
board paper have demonstrated that when 
such material is saturated with insullac its 
resistance to electrical pressure is very nearly 
equal to that of hard rubber. It is un- 
iffected either by oil, water, or a high 
degree of temperature, These facts are of 
great suggestiveness regarding coil structure 
and insulation, and authorities consider that 
this new feature of insulation will increase 
machine capacity 30 to 40 per cent. 

The Boston and Maine Railroad Compan 
have decided to equip the Crescent Beac 
branch of their line with electric motive 
power, and the first locomotive for this pur- 
pose has been built and isin practical opera- 
tion in the yards of the General Electric 
Company at Lynn, Mass. The overhead 
trolley system will be adopted and the con- 
struction work is now under way. It will 
probably be finished within the next 60 
days, and the first steps towards the practi- 
cal utilization of electricity by steam rail- 
roads for the handling of their freight and 
passenger business will have been taken. 


The Street Car System of Tallahassee, 
Fla., is probably the only one in this country 
which could not be benefited by the intro- 
duction of the ‘‘trolley.” In some respects 
this ‘“‘system” is. unique, and stands (it 
seldom moves) as a landmark on the road of 
progress. The rolling stock consists of one 
car, which is operated by ‘‘a colored man 
and a mule,” both of whom, we are told, live 
only to accommodate the public. Ifthe car 
happens to be going one way and the pros- 
pective passenger wishes to goin the opposite 
direction, all he has to do is to mention the 
fact, and the man and the mule promptly 
change ends and accommodate him. What 
would happen in the event of two passengers, 
with opposite destinations, wishing to use 
the line at the same time we are not pre- 
pared to say, but it is fair to presume that 
the railroad company would remain neutral. 


The W. S. Hill Electric Company, of thiscity, 
have recently turned out a machine which it is 
safe to say will soon make. itself felt in tele- 
phoneand telegraph circles,and probably lead 
to radical changesin the manner of operating 
their central stations. The machine in ques- 
tion is acombined motor and generator and 
was made especially for the New England 
Telephone & Telegraph Company, for use 
in their central station in this city. It was 
built on the regular lines of the Hill one 
horse-power motor, with the exception that 
the armature is double-wound to two com- 
routators, one at eitherend. It has a capac- 
ity of one horse-power running at 1,000 revo- 
lutions, from a 110-volt circuit, and gener- 
ates a secondary current of 20 amperes 
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and eight volts potential. It is used to 
charge two storage battery cells which act as 
regulators, and control any vibrations or 
fluctuations of the current which would in- 
terfere with the working of the exchange. 
Mr. Hill designed and built the first one of 
these machines as far back as 1884, and the 
one now in use by the New England Tele- 
phone & Telegraph Company was built from 
the same model. The telephone people have 
submitted it to all manner of tests and found 
it to work to their entire satisfaction. When 
it is considered that one of these machines 
will do the entire work of supplying current 
for a large exchange, and do away with the 
bulky and expensive batteries now in use, 
its general adoption would seem to be a 
matter of a short time only. 


It-seems that Mayor Matthews of Boston 
is still after the gas and electric light com- 
panies with a sharp stick, and the investiga- 
tions which he has been carrying on for 
some time past, and the estimates with 
which he has been furnished as to the cost 
of constructing and maintaining a municipal 
plant, haveevidently convinced him that the 
city is paying too much for lighting. He 
has carried the matter before the legislature 
and has given them food for thought in the 
following measures, which he has petitioned 
that body to act upon. 


1. An act authorizing the Board of Aldermen of 
Boston to prescribe the payment of certain annual 
fees as a condition upon which all locations in the 
streets of said city for lighting pu , hereto- 
fore or hereafter granted, shall be used and enjoyed. 

2. An act compelling all gas and electric Rent 
companies doing business in said city to pay the 
said city a tax at the general rate for the year upon 
the amount of notes, bonds or other obligations 
and not specifically returned to any local board of 
assessors in the Commonwealth. 

3. An act compelling every gas and electric light 
company doing business in the said city to furnish 
gas and electricity to said city for ugnting its streets 
and public buildings at the reasonable cost to man- 
ufacture the same, the said reasonable cost to be 
determined by the board of gas commissioners upon 
application by the mayor of said city. 

4. An act authorizing the city council of said city 
to prescribe by ordinance a sum which shall be paid 
by individuals and corporations receiving authority 
to open the streets of said city for laying pipes and 
wires or making repairs, said charge to be asum in 
gross for each excavation, or a sum proportionate 
to the length of excavation. 

5. An act repealing so much of chapter 870, acts 
of 1891, as prohibits said city from making gas and 
electricity for lighting its streets, parks and public 
buildings. 

6. An act amending chapter 350, acts of 1888, so 
that applications to the board of gas commissioners 
for the revision of rates or contracts may be made 
by the said city as well as by the gas companies. 

7. A law applying the foregoing ——- to all 
cities and towns within the Commonwealth. 


Bills were submitted to carry out each of 
these specifications. nm, G. TF. 
Boston, March 4. 





OUR CHICAGO LETTER. 


George Cutter has sold his shop at 313 
South Canal street to H. H. Cutler and E. 
W. Hammer so as to devote his whole time 
to his own pet specialties. 

Alexander Van Babo, representative of 
Siemens & Halske, Germany, has removed 
his office from Monadnock building to 812 
Bort building, Quincy street. 

The Cushman Telephone Syndicate, of Chi- 
cago, was licensed to incorporate Friday, 
February 10, to manufacture and sell tele- 
phones outright under a patent which they 
have pending. 

Gustave Monrath, who will be remembered 
by our readers for his work at Marseilles and 
Chicago, has now opened an office at 1602 
Monadnock building, and will supervise the 
construction of electric light and power 
plants. 

Prof. Moses G. G. Farmer, who is now re- 
siding in this city, is preparing an exhibit for 
the Electricity Building which will arouse 
the interests of electricians. Among his ex- 
hibits he will display a model of an electric 
road built by him in 1847; also a system of 
incandeseent lighting which he fitted up in 
his residence at Salem, Mass., in 1859. 

The Illinois Electrical Forging Company 
have just been incorporated with a capital 
of $2,000,000. Walter G. Campbell, of 
San Francisco, is president; L. D. Knee- 
land, vice-president, and John P. Skinner, 
of New York, secretary and treasurer. The 
offices will be in the Title and Trust build- 
ing, 100 Washington street, room 401, Chi- 
cago, Ill. This company will do all kinds 
of electrical forging, smelting and welding, 
and will be located at West Pullman, III. 
Mr. Campbell, the president, has been in- 
terested for the past few years in mining in 
the far West and has a vast experience with 
the various ores. Mr. Kneeland, the vice- 
president, is also vice-president of the West 
Pullman Company and a large stockholder. 

Chicago, March 4, M. J. B. 





Application has been made in behalf of 
the defendant in the old case of the United 
States vs. the Bell Telephone Company to 
Judge Nelson in the United States Circuit 
Court for an extension of time to allow 
additional testimony to be taken before the 
commissioner. The applicatien was granted 
and six months extra time allowed. 


Carborundum and How It is Made. 


A recent patent issued to Edward G. 
Acheson, of Monongahela City, Pa., des- 
cribes the method of making carborundum, 
a very hard abrasive material which has 
lately appeared upon the market. The 
material is so hard that it can be used to 
polish diamonds and glass. The material is 
a composition of silicon and carbon, with 
traces of alumina, magnesia, lime and 
oxygen. In making it an electric furnace 
is resorted to by which a very high heat is 
attained. A diagrammatic apparatus is 
illustrated inthe accompanying engraving, 
wherein is shown a fire brick containing 
vessel which is filled with 50 per cent. of 
pure carbon, preferable such as gas coke 
carbon as pure as can be obtained ; 25 per 
cent. of silica or silicate of alumina, and 25 
per cent. of salt, the parts being taken by 
weight. These materials are finely ground 


and intimately commingled and placed in 
the receiver across which extend two elec- 
trodes for leading into the mixture a current 
from adynamoelectric machine. As the mix- 
ture is of a very high resistance, the space bes 
tween the electrodes is at starting primed 
with graphite or some other fairly good 
conductor. The high heat developed by 
the electric current fuses the material, the 
salt acting asa flux. The material which 
forms the carborundum is found in a zone 
about the line joining the two electrodes. 
It is separated from the rest of the mass, 
freed from the graphite, broken into small 
pieces, boiled and washed, then dried by 
heat, and pulverized in a stamping machine, 
and then separated into crystals of different 
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MAKING CARBORUNDUM BY ELECTRICITY. 


grades. The material is of extreme hard- 
ness and extremely refractory to heat, and 
varies somewhatin its composition according 
to the materials employed with the carbon. 
The carbon silica mixture yields a product 
giving the following analysis: Si-69.19; 
Al,0,+Fe,0,-0.38; Ca0-0.19; Mg0-0.06; 
C-29.71; 0-0.47=100.00. The mixture of 
carbon and clay gives the following analysis: 
C-30.09; Si-60.51; Al,0,Fe,0,-4.78; Ca0- 
0.17; Mg0-0.18; 0-4.27—=100.00. 





PERSONAL. 

Dr. Walther O. Lobach, electrical engi- 
neer and member of the Imperial German 
Commission at the World’s Fair, passed 
through New York last week on his way to 
Chicago. 

United States Senator-elect Smith having 
resigned as Electrical Subway Commis- 
sioner, Gov. Werts, of New Jersey, has nom- 
inated State Treasurer George R. Gray to 
fill the office. 





OUR CANADIAN LETTER. 


Aylmer, Que.—The council is considering 
a proposal to have its streets lighted by elec- 
tricity. 

Preston, Ont.—The Galt and Preston 
Street Railway Company will apply to the 
town council for permission to build and 
operate an electric street railway in this 
town. 

Kalso, B. €C.—Application will be made to 
the loca! legislature for an act to incorporate 
a company to operate a tramway and to 
maintain an electric lighting system at this 
place. 

St. Catharines, Ont.—The St. Catharines, 
Merriton and Thorold Street Railway Com- 
pany desire to secure a supply of ties, rails, 
poles and stringers for street railway con- 
struction. 

Victoria, B. C.—An application will be 
made by a local company at the next session 
of the legislature to incorporate a company 
to construct and operate a motor line from 
Victoria through Mount Tolmie Park to 
Cordova Bay, a distance of six miles. 

Montreal, Que.—The Montreal Street 
Railway Company have ordered 25 new cars 
from Belleville, Ont., to be delivered on 
May 24. The company have 115 new 
electric cars now running, and they ex- 
pect to have 400 electric cars running in the 
streets of Montreal within two years. 

Montreal, February 25. J.A.C 
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LETTERS FROM A LABORATORY,— 
XXXY. 





BY JULIAN A. MOSES. 


A man once applied to Peter Paul Reubens 
for work. 

“*What can you do?” said the eminent 
artist. 

“*T can paint.” 

‘* Very well, sit down and paint me that 
figure of the Virgin.” 

‘*T cannot paint figures; I can only paint 
backgrounds,” said the man. 

‘‘Do you imagine for an instant that I 
would let you attempt a background of any 
of my pictures.” 

‘‘But a background is a minor detail,” 
expostulated the aspiring applicant. 

‘‘There is no such thing as a minor detail 
in a picture,” exclaimed the painter, rather 
irritated. ‘‘It isone grand whole, and the 
most prominent parts owe their distinctive- 
ness to the background, which, were it in- 
harmonious, would spoil the entire work. 
He that can paint a background can paint a 
picture,” 

The man left, impressed with the idea 
that there is nothing which is unimportant. 

Soitisto this day; no important work 
can be accomplished without a due apprecia- 
tion of the so-called minor details. 

If the experimenter is in such a position 
that he is enabled to employ intelligent help 
to assist him at his work, a suitable set of 
rules laid out for their conduct will no 
doubt prove of value for the furtherance of 
whatever may be in process of construction 
oroperation. Thereare many experimenters 
who are averse to allowing anybody other 
than themselves to have anything to do with 
their affairs. They argue that two minds 
cannot run in the same channel, and that 
what one attempts he should carry out to 
the end, withoutany interference by outsiders. 
All great inventors and experimenters have, 
to a certain extent, carried out this line of 
argument, but in numerous instances the 
‘*minor details” have been left to hands 
perhaps more practical. Nevertheless, one 
man cannot do all the work in a large lab- 
oratory, andif he is in charge, the others 
under him should be so thoroughly trained, 
that, if thorough and systematic work is 
desired, whatever the one in charge orders, 
he knows will be carried out to the letter. 
The entire set of workers in the laboratory 
should workin unison. In one of the largest 
electrical works in this country, if any one 
of its minor employés is idle, due to his 
having finished his allotted work in a shorter 
time than that allowed, he must remain 
idle, and on no account will he be allowed to 
conduct any personal experimenting. The 
result of this system is that the chief elec- 
trician or head of the department knows at 
a glance all about the work that is being 
done by each and every man under him. 

It may be claimed that this system 
destroys inventive talent and cuts short any 
original investigations, which would perhaps 
be to the advantage of him who has charge 
of the work in hand. These objections are 
just, but it must be remembered that this is 
a part of a complete system, and it is a ques- 
tion whether under the circumstances it 
could be bettered. 

A few rules that are the outcome of a long 
experience in practical laboratory service 
will no doubt prove valuable. 

Keep everything clean; cleanliness is a 
close relation to success, while disorder is 
the parent of failure. 

Let everything haveits individual place 
with due regard to its location as one of a 
class. ‘‘ Parallelism” is no more order than 
the placing of the pages ina book with no 
regard to their sequence would make & 
readable volume. True, if one has the 
bump of locality enormously developed 
there is no need for order. Such people are, 
however, rare. 

If anything is removed from its place, 
don’t leave it anywhere else. Return it 
when you are done with it. 

If any piece of apparatus has been broken, 
make a note of it, and substitute other ora 
new piece in its place. 

Insist that no one shall interfere with any 
piece of work with which he is not directly 
concerned. 

Take all precautions against fire and 
never throw a lighted match or anything 
liable to spontaneous combustion where it 
might be liable to cause some damage. 

Put all your attention on the work in hand; 
remember, things done by halves are never 
done right. 

Handle things carefully; haste produces 
disaster, while speed combined with accu- 
ag | and care, brings good results. 

eep an accurate record of all operations, 
where: they are important, sign them and 
have your signature duly witnessed. 
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there being a loss of 20 per cent. of coal ; 
and also the depreciation account, which I 
think every one must admit is about 12 per 
cent. per annum. [ have installed numerous 
storage batteries, but have never done so in 
a central station. I have done my best to 
try to find an economy in them, and if it 
were feasible, would have recommended 
them to central stations; but I have never 
found that batteries introduced in central 
stations would be a large economy. I know 
there are others who hold different views, 
but my experience leads me to the belief 
expressed. Storage batteries have their 
appropriate places, and I would like to see 
them much more used than at present in 
this country. There area number of storage 
batteries that are available, and yet no one 
seems to work at them here. I have been 
told thatit has been a question of patents, 
but this is hardly a reason, for some of the 
best batteries are founded on the Plante 
system, and that is open to the whole world. 
Litigation is also said to be the cause of the 
failure of a more general use of storage 
batteries. I regret, exceedingly, that they 
have not been adopted in their appropriate 
places in this country. 

Mr. Stillwell: I want to say a few words 
in regard to the saving being effected at an 
early or late step in the process of transform- 
ing the potential energy of coal into light or 
power for sale. It seems to me that we 
should bring out the fact that a great deal 
depends upon the relative length of those 
stops. The central station men who is pay- 
ing for energy in the form of coal and sell- 
ing it in the formof light is losing various 
amounts at each step of the process, but up 
to the present time he is losing far more be- 
fore it gets to the dynamo than he is after 
he leaves the dynamo. I have made a few 
figures to illustrate this. Suppose we have 
a thousand horse-power potential in the coal 
which we are burning under our boilers. I 
think the best figures which steam engineers 
will claim for the proportion of that coal or 
energy which they will deliver in the form 
of mechanical power to the dynamos in a 
station that is continuously operating will be 
about 10 per cent. Now, if we apply Pro- 
fessor Forbes’ figures obtained from records 
at the Kensington station, we will find that 
under the variable load he loses about three 
per cent. of that; and itis this amount of 
the energy, which is really a very large 
amount at that stage, which this scheme of 
Mr. Halpin’s proposes to economize. Of 
the seven per Cent., that at the Kensington 
station, we will assume, is delivered to the 
dynamos, I think it can be demonstrated 
that the dynamos, the distributing circuits, 
under a properly arranged system, will de- 
liver to the terminals or lamps about eight 
per cent. of five and ,§; per cent. of the 
initial energy of our coal. We again suffer 
a relatively heavy loss, because up to the 
present time our incandescent lamps give us 
but a small portion of the energy they re- 
ceive in the form of light. 1 estimate tha¢ 
out of the 1,000 horse-power that the cen, 
tral station man buys in the form of energy 
in coal, he may be able to sell two and ;*; in 
the form of light. He has lostin the various 
steps about 930 horse-power before he has 
reached the dynamo. In the electrical ap- 
paratus down to the lamp he loses. Iam 
glad to know that the steam engineers are 
attacking this problem of waste energy in 
the steam plants in a way that promises suc- 
cess. 

Mr. Smith: We have come to the conclu- 
sion that it would not pay to have-storage 
batteries in a large building for the purpose 
of getting rid of night running. We have 
come to the conclusion that it will cost you 
as much to get your light from your battery, 
and you will burn the same amount of coal, 
for the reason that you at once lose twenty 
per cent. of your energy in the battery. It 
will be necessary to eraploy practically the 
same force to look after the storage batteries 
as to run the engines, and we have failed to 
see that there will be any economy in it. 

Prof. Forbes: As to the attendance re- 
quired in the care of storage batteries, that 
thing has been minimized on the other side. 
We find that we can instruct a person of or- 
dinary intelligence in the care of the bat- 
teries in a few hours, and often this duty 
will fall to the carpenter, or gardener, or 
even butier, on some of the large estates. 
Even in the larger plants, we do not think it 
necessary to have any one in constant ser- 
vice; but we have instituted a system of 
daily and weekly inspection of the apparatus 
to see that everything works efficiently, and 
to supply defective parts, and on the whole 
we meet with much success. 

Dr. Bell: I think one reason why the 
storage battery has been such a failure on 
this side of the Atlantic is because it has 
been exploited from the time it first made its 
appearance here for the purpose of street car 
traction or other purposes to which it is least 
adapted, on account of the racking of the bat- 
teries in going overrough tracks, and also on 
account of the frightful variations of the 
load, which destroys the efficiency of the 
battery and causes ‘‘ buckling” and rapid 


ELECTRICAL REVIEW 


deterioration of the plates. It has been 
tried with pertinacity worthy of a better 
cause ; but the net result has been failure in 
this respect. It is a fact that we have put 
the storage battery to the hardest service 
that could be imagined, and that has caused 
the storage battery to fall in disrepute here, 
If it had been started in the places in which 
{it belongs, isolated plants, such as Professor 
Forbes referred to, it would have gotten far 
greater headway in this country, and it is 
possible that some of the experiments in 
using it for traction would not have been 
such Jamentable failures. 

Mr. Hammer: I think another reason is 
that in England, France and Germany they 
use accumulators about the size of a trunk. 
Probably the small depreciation and com- 
mercial character of these accumulators is to 
a considerable extent due to the massiveness 
and the mechanical strength of the plates, 
and the cases in which the accumulator 
plates are placed. 

Professor Forbes : It is perfectly true that 
in many of the European central stations 
each accumulator cell is about the size of 
the bath they gave mein my hotel. I do 
not, however, think it is true that the size 
of the cells enhances sensibly their efficiency 
or the number of plates that they contain. 
The smaller cells, as long as they are large 
enough to be madeina solid, mechanical 
manner, last just as well, and their efficiency 
is relatively just as good as the large ones. 

The convention then adjourned until two 
o'clock, P. M. 


Afternoon Session, Wednesday, March 
1, 1893. 

Mr. Charles S. Bradley, of Rochester, 
N. Y., read to the Convention his paper 
upon the subject of ‘‘ Long Distance Trans- 
mission of Power.” 

The President: We have three papers on 
this particular subject : One by Mr. Bradley, 
one by Dr. Louis Bell, and one by L. B. 
Stillwell. The subject is treated by the 
three gentlemen from three different stand- 
points. The subject will most profitably be 
discussed after listening to all of them. The 
next paper on the programme is that by Dr. 
Louis Bell, which is in order. 

The paper entitled, ‘‘ Power Transmission 
for Central Stations,” by Dr. Louis Bell, 
was read by Dr. Bell. 

Mr. L. B. Stillwell, of Pittsburgh, then 
read his paper, ‘‘ Under What Conditions is 
the Use of Water Power Economical ?” 

President Ayer: Gentlemen, you have 
listened to a series of papers pertinent to a 
topic that is fraught with interest to almost 
every central station mau, The rapid de- 
velopment of our business brings forcibly to 
our minds the necessity of transmitting 
large amounts of power over long distances 
in large units, or, on the other hand, of 
maintaining central stations and smaller 
units. As our work in large cities accumu- 
lates, the proposition is presented to us that 
in the near future we shall have to add 
enormously to our station or generating 
capacity for the manifold uses of electricity. 

‘To-day we are placed in a peculiar posi- 
tion. Our attention. is called to the direct 
system, moderate sized units, covering a 
large area, which looks to bea very prac- 
ticable method for many uses, and also to 
one very large unit, transmitting power to 
various centers of distribution and there 
distributing it, and a further suggestion 
comes to us, especially where we are located 
near our coal fields, of generating power at 
the mine and transmitting it to the various 
points of distribution; so that it may be 
wise to consider the advisability of one or 
the other of the multiphase systems that are 
offered. My experience is that the more we 
look into it the less we seem to know. The 
light that we are likely to get from the dis- 
cussion of these papers certainly is some- 
thing that weare all seeking. Thisis avery 
complex problem. I trust that you will all 
take hold of it with interest and draw out 
of these gentlemen as much as is possible in 
addition to and in explanation of their pa- 
pers, remarks which will give usa clearer 
insight as to the best methods of proceeding 
in the future. Mr. Hammer, I would like 
to call on you to open the discussion. 

Mr. Hammer: I have a few remarks to 
make on this subject, which is a pretty large 
one. Mr. Bell states that it is not practic- 
able to use multiphase machines over 1,200 
volts. I think there are machines, not very 
far from this city, running direct currents of 
8,000 and more volts. Moreover, the other 
night, Prof. Crocker made the statement 
that he had been running for some time 
direct current machines of 5,000 or 6,000 
volts without any difficulty whatever. Mr. 
Bell has stated, in speaking of the three- 
phase system, that the current at one time 
was passing through one wire and returning 
through the othertwo. I think it is gener- 
ally expressed the other way—that the one 
wire is thecommon return of the other two. 
I do not think he placed enough importance 
upon the application of the transformer in 
this country. I think it would be very in- 
teresting to all the station men here if Mr. 
Bradley, Dr. Bell, and Mr, Stillwell and 
others would get up and state just why it is 
that the alternating motors of large capacity 


are notin use. I think an explicit statement 
of those gentlemen of exactly why that is 
not done would be interesting. 1 know they 
are used for fans, and everybody has an al- 
ternating motor that will be supplied in the 
spring, or something of that kind. I thik 
there is unquestionably an enormous field 
open for motors of that character, and if any 
one has such a motor which is practical, 
there should be no hesitancy in bringing it 
forward. I would like to hear given a con- 
cise statement of just why these motors of 
larger power are not in use. 

1 would like to state that Mr. Bradley’s 
paper interested me very much indeed. I 
think there are some excellent features, and, 
in fact, a lot of meatin that paper. I think, 
too, that Mr. Stillwell’s paper has a lot of 
good suggestions in it, and it is a paper 
which I would very much like to study. He 
stated in it that the Electric Light Associa- 
tion ought to take steps to collect data upon 
the subject he discussed, and my impression 
is that there is a Committee on Data for that 
very purpose. That committee should take 
it in hand. I think the idea an excellent one. 

Dr. Bell: We know we can make an arc 
machine to work on high voltage. I prac- 
tically stated in the paper that high voltage 
could be used requiring the employment of 
1,200 volts or thereabouts, if the machine is 
designed to carry large currents. Experi- 
ence up to date has shown thatthey will not 
work satistactorily for any length of time. 
Although very estimable gentlemen may 
think that they can build 5,000 and 6,000 
volt machines for large currents, they bad 
better build them for large currents before 
they brag much about them, forall machines 
which were built for large currents and high 
voltage have come to grief. Try to run on 
50 or 100 amperes and there is trouble at 
once and immediately. I do not feel at all 
certain that we may not be able some day, 
perhaps in another world, to run direct cur- 
rents, perhaps 3,000 or 5,000 volts, but all 
our experience up to date has gone to show 
that when we have gotten a little above 
1,000 volts we are in trouble so far as) large 
powers are concerned, and lam not dealing 
here with matters of 50 or 60 or 70 horse- 
power, which can be transmitted by a pair 
of arc machines. We are dealing with the 
question of handling large powers over long 
distances. Now, inasmuch as direct current 
machines for large powers and high volt- 
ages have generally come to grief, I think 
we shall not be justified in saying that they 
aré practical solutions of the question until 
some one shall have built a machine which 
both had a large current and high voltage, 
and made it run with passable commercial 
success. The commutators on those ma- 
chines are large and expensive, and I do not 
think that any one in this room is desper- 
ately in love with the commutator. The 
direct current at high voltage would be a 
very desirable thing for some purposes if 
we could get it, but what I mean to say is 
this, that we have not got it yet. 

As to the point of the tri-phase current, I 
simply intended to convey the idea that 
there was aslight saving of copper. Inas- 
much as the maximum of the three-phases 
will not coincide, there is a certain amount 
of unused copper which becomes available 
which you get the advantage of. 

As to the direct current transformer, I am 
very far from desiring to belittle it. The 
transformer which takes a current at 1,000 
or 2,000 volts and brings it down to 100 or 
200 volts, may havea very direct applica- 
tion after we get the high voltage machine. 
Transforming from 1,000 down to 100 or 
110 volts is pretty small business, compared 
with transforming from 10,000 to 100 volts. 
The tri-phase multiple transformer is very 
much more simple than the machine which 
takes a high voltage direct current and 
transforms it to a low voltage direct cur- 
rent. The winding is more simple and the 
machine itself is more efficient. 

As to why alternating current motors ia 
large sizes have not been used up to the 
present time, I think the principal reason is 
that there has been no very large call for 
long transmissions until quite recently. Ap- 
paratus does not spring up like crocuses in 
the spring; it comes after a demand for it 
has arisen; it is dragged out of the in- 
ventor’s brain when commerce demands. 
And the reason why we have not had more 
of this long distance business, is because we 
have not had any very large call for it. 
People go conservatively, as people always 
go. Itis perfectly practicable to run large 
synchronous motors ; a matter about which 
there is no difficulty, aud when occasion has 
arisen it has been done. A paper read not 
long ago before the American Institute of 
Electrical Engineers, I believe by my friend 
Mr. Scott (about which Mr. Stillwell knows 
much more than I do) covered that very 
ground of synchronous transmission. So 
my answer to that will be that as far as the 
demand bas arisen for long transmission 
employing alternating currents they have 
been put in, and as that demand occurs they 
will continue to be put in. 

Mr. Stillwell: As to Mr. Hammer’s ques- 
tion as to why these motors are not used ex- 
tensively at the present time, I think that 
Dr. Bell’s answer is very true as far as it 
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goes. The development of new apparatus 
generally awaits the demand for it. The 
last ten years have been filled, as far as the 
manufacturing companies are concerned, 
with a vast amount of work relating to 
lighting plants, and in the last three or four 
yearsall of the shops have been about as 
full as they well could be with railway 
work. At the same time the demand for 
this long range transmission has existed. 
The development in this country of the 
multi-phase systems was taken up, as you 
know, by Mr. Tesla, or, rather, it was taken 
up on the other side of the water, and he 
brought it to this country about 1888, or I 
do not know whether it was earlier in 1887, 
and he spent with others a great deal of 
time in working up the applications of this 
multi-phase system which opened the door 
to a type of alternating current motor which 
would start from rest and work with 
efficiency. He spenta great deal of time with 
a number of engineers in working up the 
very many details which must be worked 
up before such a system could be put upon 
the market. The problem of long distance 
transmission, when we consider it in con- 
nection with distribution from central 
stations, is far more complicated than any 
problem that has presented itself in the field 
of lighting or in the field of railway work. 
There are so many kinds of service which 
must be considered ; itis an extremely broad 
engineering proposition, and it does not seem 
to me to be surprising that there has been a 
slow but, Ithink, sureevolution of the multi- 
phase system as it now stands. 1 will say 
this, that within the last year there has 
been a great deal more activity than existed 
in the previous year or two. The last or 
at least oue of the recent additions to the 
system, although the thing had been worked 
out before a long time ago,is the rotary 
transformer. The application of that, as 
Mr. Hammer says, is certainly of the greatest 
value. 

There is one point of a great deal of prac- 
tical interest in regard to the difference be- 
tween two-phase and three-phase machinery. 
As you know, Mr. Nikola Tesla is the in- 
ventor of the multiphase systems, and after 
the study of that subject he very early in- 
vented the simplest and the most obvious 
arrangement, viz: the two-phase. Dr. Bell 
has stated his belief that the triphase has 
some advantage over the two-phase. There 
is one advantage of commercial importance, 
and that must be carefully considered, and 
that is the slight economy in the investment 
of copper. The tripbase effects a reduction 
of about 14 per cent. in the amount of cop- 
per for the transmission circuits that would 
be needed by a two-phase system. Now, 
that does not mean that we must increase 
our potential by any such amount as 14 per 
cent. in order to come back to even terms on 
the copper proposition. It is sufficient to 
go up about seven or eight per cent.; seven 
per cent. would cover it, unless lam mis- 
taken. Seven rer cent. increase of poten- 
tial would bring the two-phase on all-fours 
with the three-phase on this point. And, 
now, as to the points on which the two- 
phase is distinctly and positively superior to 
the three-phase or any multiple system. 
The two phase requires just two transform- 
ers at every point where the three-phase re- 
quires three. I think that, to a practical 
man, is sufficient to overrule aJl of the ar- 
guments in favor of the three-phase that 
have been advanced, assuming all of them 
to be correct. Fora general transmission 
and distribution project where we must sup- 
ply power for lighting, and street railway 
and general purposes, we must abandon the 
single-phase ; we must produce a difference 
of phase in some way, and having done 
that, we think it wise—at least it seems to 
me very desirable—to stop at the simplest 
form of the multiphase, that is, the two- 
phase apparatus. 

Mr. Adams: It seems to me that the last 
question that Mr. Hammer asked on the floor 
was very important. While we may recog- 
nize and admit that we have not to-day large 
alternating systems of transmissions because 
there bas not been much demand for ma- 
chines of that class, and transmissions of 
that kind in this country, I do not see that 
we have an answer to the question ‘‘ Why 
we have not to-day, if it is possible to pro- 
duce such a machine, an alternating current 
motor, in moderate sizes, which will fill, to 
use a trite expression, a long felt want?” 
That is a question, I believe, an answer to 
which would be very interesting to all 
present. 

Mr. Hammer : I do not consider that Dr. 
Bell or Mr. Stillwell have answered the 
question I asked. Take, for instance, in St. 
Louis, there is a large alternating current 
station, and I cannot believe that an estab- 
lishment of that kind would not be very 
glad to have a large number of 15 or 20 horse 
power motors to run elevators and things of 
that kind. If there is nothing in the way of 
their being supplied, they ougkt to get them. 
To dissipate my ignorance on this matter I 
want to know why they do not get those 
machines, and I would like to have Mr. 
Bradley enlighten us. 

Mr. Bradley : I tried to build those motors 
and I have not been able to doit. We suc- 
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ceeded in building a motor to work on a 
single-phase alternating circuit which had an 
efficiency of 52 per cent.—one to two horse 
power. We have never been able to con- 
struct one without a commutator, and where- 
ever a commutator is used the sparking is 
something dreadful. If itis not bad when 
the motor is first started, after a few hours 
it becomes very bad, and we have not been 
able to design any brush that will obviate 
the difficulty. 

Dr. Bell: I will simply add to Mr. Brad- 
ley’s statement of the case what I have been 
able to get hold of regarding the Brown 
alternating motor which has been exploited 
in Europe somewhat. The first efforts in 
the way of getting a motor to run on an or- 
dinary alternating circuit, which would be 
self-starting, were made by Zipernowski and 
his associates ; that started well, but, as Mr. 
Bradley stated, had a continuous blaze on 
the comutator during starting. That killed 
that motor dead. Now, since that time, 
Brown, abroad, has been bringing before the 
public two types of alternating current 
motor, both of which start fairly well, and 
are notin any marked degree open to that 
objection. One of them—one special type 
of them is, as I remarked betore, prac- 
tically the motor which Prof. Thomson 
showed at the Paris Exposition, and the 
other one is practically a Tesla motor, and 
those two motors have been exploited 
abroad. They run fairly well. They come 
up to speed and give, I should think, a very 
good efficiency. They, however, do not 
start well. 

If Mr. Hammer meant to confine his ques- 
tions specifically, as I understand now he 
did, to the alternating current, single-phase 
motor, the reason why more of them have 
not been put outis that such motors as a 
rule do not start very well in small motors, 
fan size, and that sort of thing. They do 
start well enough for the purpose, and there 
are on the market fan motors that do very 
good service with workon alternating cir- 
cuits. But the broad distinction between 
single-phase and multiphase motors 
is that the single-phase will not as yet 
start with sufficient facility to give 
them a good grip; that I hope will be over- 
come, as I stated in my paper; but at present 
we have not gotit and the commercial de- 
mand has not brought it out. I bave no 
grudge against the two-phase motor at all. 
And as far as the transformers go, it does 
not make any difference whether it is a 
multiple of two or multiple of three. In 
one Case we have the same number of wires 
as in the other ; in the three-phase we would 
only run three wires; in two-phase we run 
three or four; I think the usual practice 
tends more to four wires, so that I think the 
difference is quite largely constructional 
difference. 

Professor Weston: I think that Mr. 
Bradley hit the nail on the head a moment 
ago when he frankly admitted that he had 
tried to build an alternating motor of large 
power, but had been unable to do so. There 
can be no question as to the fact that there 
has been, and still is a large demand for such 
a system of transmission of power as has 
been referred to, viz: a simple transmission 
by means of the ordinary alternating current 
generator. Therefore, I do not think it is 
exactly fair to dodge the question. There 
has been a demand. The demand exists to- 
day. The difficulties have been so great 
me they have not been able to surmount 
them. 

I would like to ask Dr. Bell why he 
makes the statement that 1,000 volts is the 
limit of work for the direct current, giving 
anything up to 100 amperes. I do not think 
that statement was well founded. I do not 
know whether Dr. Bell has any particu- 
lar instance in mind, if so, I do not 
think the machine could have been de- 
signed correctly. I am quite sure of that, 
for, with correctly designed machines I do 
not think there is any difficulty in running 
up to 5,000 volts, and with very large cur- 
rents—very large currents—severa] hundred 
amperes. The question of the advantages 
of the two processes is stil] an unsettled one, 
and will not be settled probably for some 
years to come; itis a question of the sur- 
vival of the fittest. But it does seem to me 
that the direct current system has a great 
many advantages over the alternating and 
vice versa; just how the matter will termi- 
nate we shall have to wait, I think, to find 


out. 

Mr. Bradley: I think this is a question of 
current ; that is, as you increase the current 
you will have to decrease the voltage. It is 
not 1,000 volts, nor is it 1,200volts, nor any- 
thing of that kind. With an arc machine 
having 9 or 10 amperes you can readily 
reach 6,000 or 7,000 volts; with a machine 
having 20 amperes you can reach, perhaps, 
5,000 or 6,000 volts. Ido not mean to say 
this asa scale; Iam merely trying to give 
an example of what the thing probably is. 
If it is 50 amperes the voltage has to be re- 
duced. I think that is the explanation. 

President: We have among our members 
here Mr. Nunn, of Colorado, who has been 
operating along distance plant with high 
voltages. I would like to hear from him. 

Mr, Nunn; From experience in the back 
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part of the room I am very much afraid 
1 shall not make myself heard. I sup- 
pose my testimony in reference 10 
the alternating plant that we have 
been operating is what is wanted. I can 
say that from its first installation to the 
—— time it has been under my care, and 

cousider it a brilliant success, especially 
when I compare it with direct current sys- 
tems which are in use around us. Our 
greatest trouble has been from lightning and 
from ground—ground very largely. The 
lightning has caused many defects and 
made many of the plants failures. It must 
be understood that we are in an unusual 
place. Our generating stauon was some- 
thing over 10,000 feet high and our first 
motor installed was something over 12,000 
feet high. We have made a run of 45 days 
without a discharging field of motor or 
generator. We have installed a 250 horse- 
power machine, and that is giving satis- 
faction so far. Wedo find a little trouble 
with some minor details, but they are purely 
a matter of the mechanical construction of 
the machines and not a part of the electri- 
cal connections at all. Ours are of the 
synchronous type. We have to start our 
motors with a special starting apparatus, 
and we once in a while have a little trouble 
with that ; that is; as far as the operation of 
starting is concerned, very simple. The 
men who take care of these machines, with 
two exceptions, are men who never saw an 
electric apparatus before. I think I have 
had 16 different men in the last year and a 
half in attendance upon one motor and 
without any exception these men have been 
able to take care of the motor without any 
trouble. 1 think this is a compliment, not 
so much to the sagacity of the men, who were 
simply western miners, but to the simplicity 
of thesystem. It wasa matter of considerable 
delicacy at tirst, and we were al] very much 
afraid of ourselves. We can usually throw 
the machine together without a spark—with- 
out anything unusual. it makesa beautiful 
system. We have but two men at the gener- 
ating station working 12 hour shifts, and 
they control the speed for our five miles, and 
control it exactly, whether the motors are 
loaded fully or running light. The speed 
varies so little that it is one of the great 
beauties of our system. It must be under- 
stood that we use these motors in driving 
stamp mills in the reduction of gold ore, 
and perfect speed isa permanent require- 
ment. I do not think that the time can ever 
come that in the electrical field can be found 
a system more beautifully applicable to 
these cases of long distance transmission in 
which large units (when I speak of large 
units [ mean over 50 horse-power) are re- 
quired at a constant and uniform speed on 
365 days in the year. 

Mr. Henry Hine: My experience is en- 
tirely commercial. Iam not an electrician 
nor an inventor. 1 think that there is a 
demand for a system, whether single-phase 
or multiphase, which can be used in cities 
like St. Louis for supplying power for all 
sorts of purposes—two horse-power here, 
two horse-power there, and ten horse power 
over there. I think it would bea great ad- 
vantage if a central station man would be 
able to runthe same generator and same 
system of circuit in a city like St. Louis. 
Long distance transmission is one thing; 
transmission of power for various purposes 
in a city is another thing. I| think 
that all of the central station men 
here are looking very anxiously for the 
time when they can put in generators to 
run motors, some a quarter of a mile and 
some two miles from the station, any size, 
self-starting, and that give notrouble. We 
are doing somewhat in that line and have 
been operating motors for some time suc- 
cessfully under our own supervision. I re- 
gret very much that Mr. Stanley was unable 
to come here and take part in this discus- 
sion. He has been quite sick and had to go 
South on account of his health. It seems 
to me that a distinction should be drawn be- 
tween long distance transmission and dis- 
tribution of the power from a single station 
in a city like St. Louis. 

Dr. Kilbourne: I want to say, in regard 
to the suggestion of Dr. Bell, that I think it 
a good plan to put your transformers in 
large banks instead of putting a transformer 
in every building. We have a bank of 
transformers, and at night, when our heavy 
load goes off, we have our night watchman 
go along and throw off the switches of two 
transformers, if we have three in the bank, 
and leave one to carry the load for the bal- 
ance of the night. 

Mr. Stillwell: I have just a word to say. 
It seems that Dr. Bell and I were under 
some misapprehension as to the extent of 
Mr. Hammer’s question some time ago. I 
understood at the time that he referred to 
large motors, such as would be used in the 
transmission of power. I will make a dis- 
tinction, as Mr. Hine pointed out, between 
transmission of power across country, 
whether that power is used afterwards 
in small units or in large _ blocks, 
and the distribution of power in 
large cities from a central station to 
various small consumers. As to the 
non-existence of commercial motors 


to operate on the existing incandescent 
lighting circuits of alternating systems, I 
agree with Mr. Bradley that there are very 
great difficulties there which have entirely 
prevented, up to this time, the develop- 
ment of a commercially practical motor. It 
was this difficulty which forced Mr. Tesla 
to the invention ot the two-phase system. 

Mr. Hammer : I would hike to have Prof. 
Forbes give us his experience with the two- 
phase against the three-phase system. 

Prof. Forbes: Iam very sorry, sir, but I 
hardly feel able just at this present moment 
to say much about the relative merits of the 
two systen.s. Of course, I shall be having 
occasions to express my opinions on that 
subject pretty clearly in the course ot the 
next week or two, and 1 think it would be 
hardly right for me to draw comparisons 
between the two at the present time. 1am 
sorry that 1 have just missed the reading of 
this paper, which 1 am sure has been one of 
very great interest, and 1 know that | have 
lost a great treat by not hearing what Mr. 
Suillwei bas had to say. 

1 can only say this in response to Mr. 
Hammer’s kind invitation, that both the 
three-phase and the two-phase system are 
working very s*iisfactorily in Europe. I 
have examined tiie :pparatus and have made 
tests of the efficiency, and 1 feel confi- 
dent that we shall get very good re- 
sults from either of those two sys- 
tems. Of course, there are two problems 
totally distinct, as has been already men- 
tioned—the .question of transmission of 
power, and the question of distribution of 
power. ‘hey are two very different prob- 
lems and ate capable of being treated in 
totally different ways. Of course, besides 
these two systems of transmission and dis- 
tribution, fur these are systems which are 
very applicable for distribution as well as 
transmission, we have also the single-phase 
system, which works remarkably well, and 
of which we have had considerable experi- 
ence in this country as well asin Europe. 
The only town in the world that I know at 
the present moment where alternating cur- 
rents are used for distributing power is at 
Heilbron, Germany, but there may be others 
with which 1 am not acquainted ; that, too, 
is on a very smal] scale, indeed the amount 
of horse-power distributed there is very 
small. This only shows that the objections 
which were originally raised against the 
alternating current for use as Motive power 
have not been completely annibilatea up to 
the present time, but that need not prevent 
those engineers who have the just conscious- 
ness of their views from proceeding to do 
large work with the alternating current. 
In this respect 1 may perhaps be permitted 
to say a few words about the use of alternat- 
ing currents with a single-phase. 1 think 
anybody who, like Mr. Hammer, for ex- 
ample, has traveled a great deal, and seen 
work shops of different manufacturers, or, 
like myself, has devoted a great dealof time 
to master what has been done in different 
parts of the world, can hardly go into 
workshops of any manufacturer of any 
country where there is originality of de- 
sign, where the man at the head is a greut 
thinker as well as a good mechanician; you 
can hardly enter in the shops without seeing 
some motor work upon an alternating cur- 
rent of asingle-phase. 1 have seen at least 
a dozen classes of such motors al) working 
fairly well, but there are none of them being 
put at the present time largely on the mar- 
ket. lam speaking now of motors which 
will start from rest with a good powerful 
twist and which will keep up their speed 
and work economically. Of that type of 
motors 1 say I have seen a dozen different 
kinds in different workshops, and none of 
them largely used. I regret that I cannot 
make invidious comparisons between differ- 
ent systems just at the present moment. 

President Ayer : This discussion has been 
exceedingly interesting and 1 think quite 
profitable to the membership. We have 
demonstrated one thing here to the central 
station men, viz., that our American elec- 
tricians have very little faith in the promise 
or in the probability of the development of 
a practical alternating current motor for the 
single-phase current. We have had large 
experience. Mr. Bradley relates some of his 
in this country and Professor Forbes bas 
given us his observations abroad to the effect 
that many of the shops have in operation 
various types of motors of smal] horse- 
power—one and two and more, operating 
fairly well, doing some work and indicative 
of great promise, and possibly when the 
heads of the concern are consulted and 
some attention is called to these motors 
they do not like to admit that they 
are a failure. Certainly the evidence 
is that our various manufacturers and rep- 
resentative men have pretty well concluded 
that there is little to be gained from them. 
This isa disappointment tomany of us. We 
have been anxiously awaiting this motor 
and it is hard to giveit up, but with the expe- 
rience of the past and in view of the 
opinions we have heard expressed to-day lL 
do not think that any of us will lay our plans 
for utilizing motors of this character in the 
near future. The points brought out are the 
points that are of value to us central sta- 
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tion managers. These are the net results 
that we were after. As 1 said previously to 
opening this discussion, the rapid deveiop- 
ment of the business makes a demand on us 
for judging wbat methods must be adopted 
to provide for the future, and the question 
is torced upon us for immediate action. We 
are either turned back to our direct current 
motors for power, where it is to be utilized 
in varying units, such as are demanded of 
us for,commercial wants to-day, or else we 
have to. look forward to the development 
and introduction in the near future of the 
multiphase motor. We all hope that that 
time will be hastened so that we may be 
able finally to decide the problem, because 
long distance transmission of power goes, 
and must go, hand-in-hand with the distri- 
bution of power. 

Professor Forbes: I do not wish a mis- 
apprehension to go ,abroad as to my mean- 
ingin whatIl said about these alternating 
motors on a single-phase. 1 am referring, 
when I speak hopefully of what | have 
seen, to a transmission of power—essentialiy 
of power, in which we are at liberty to 
reduce the frequency of alternations very 
considerably. 

President Ayer: In speaking of the appli- 
cation or the probability of the early de- 
velopment of a motor for use On our present 
lines, | referred to the apparatus we have in 
service, the high frequency apparatus which 
is utilized in this country, 16,0U0 alternations 
per minute, and 1am very happy to know 
that you agree with the opinions expressed 
here—not that 1 am happy to know that we 
cannot get that motor, but that the opinion 
is unanimous. 

The President then laid before the Con- 
vention an invitation from the Seigel Gas 
Fixture Company to visit their establishment, 
at 219 N. Broadway, and inspect their stock 
of gas and electric lighting fixtures, and 
also an invitation from Mr. Henry Sylvester 
to inspect, at 113 Chestnut street, a model 
of a special type of underground subway, 
which, in the opinion ot Mr. Sylvester, 
might be of interest tosome of the members, 
and which he would be happy to exhibit. 
Also a communication from the Columbian 
Underground Electric Traction Company, 
inviting the Convention to inspect a new 
street railway system, underground conduit. 
Also an invitation from the St. Louis Car 
Company to examine a new model presi- 
dent’s car by it constructed for the New 
Orleans street railway system, costing about 
$9,000, and, at the same time, offering the 
use of carriages to convey such of the mem- 
bers as signified a desire to examine the car 
mentioned. 

On motion, the Convention then adjourned 
until 10 a. m., Thursday, March 2, 1893. 


Thursday Morning Session. 


The Convention was called to order at 10 
A. M. by the president, who announced, 
first, that any of the members of the Asso- 
ciation who might desire to visit any ot the 
theatres of the city of St. Louisin the evening 
would be provided with tickets for that pur- 
pose upon application to the secretary ; and 
second, that the first order of business of 
the day would be the reading of a paper by 
Mr. W. H. Brown, of New York, entitled 
‘*Underground Conduits and Conductors, 
and the Experiences of the Electric Light- 
ing Companies of New York City.” 

The President: Gentlemen, you have be- 
fore you for discussion this paper of Mr. 
Brown’s, which is a very full exposition of 
the experiences they huve had in New York 
with the underground conduits. The paper, 
perhaps, considered asa whole, is indica- 
tive of the solution of the question or the 
scheme of operating high pressure currents 
underground. I would like the discussion 
on this matter to be as full as possible, but 
at the same time I desire to remind you that 
our time will be very limited to-day for the 
amount of business we have yet to trans- 
act. 

Mr. De Camp: The paper would, I take 
it, be more valuable if it were supplemented 
with a correspondingly detailed statement 
of the effect of all this on the companies 
who have been at times obliged to abide by 
the condition of things brought about by 
the underground work in New York. 

Mr. Francisco: There is no question in 
regard to the feasibility of placing these 
wires underground. ‘That has been fully 
demonstrated. It is simply a question of 
commercial success. But at the present 
time it is almost impossible for a company 
in a place of 300,000 or 350,000 to operate 
an underground circuit and pay expenses. 
Asa general thing the cost of constructing 
ber conduit would average about $4,500 per 
mile. 

A Member: How many ducts ? 

Mr. Francisco : One duct only. 

Mr. Moore: I would say, having been 
through the underground Jaw in New York, 
that I would like to make a little statement 
of the state of affairs there. The New York 
situation was brought about mainly, I think, 
through the stupidity of the companies 
themselves. 

The paper was further discussed at con- 
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siderable length by Messrs. De Camp, Fran- 
cisco and Moore. 

A Member: Will you please inform me 
what the name of the topic was of the paper 
that was read ? 

The President : It was Underground Con- 
duits. The price of light has some relation 
to it, although Mr. De Camp has digressed a 
litule. 

Mr DeCamp: I do not want to digress, 
but it is incidental to that business. 

Mr. Smith: I do not know how other 
members of the Convention feel, but I have 
attended some seven or eight conventions 
right straight along in which this matter 
has been thrashed out until all the grain was 
out of it and nothing left but the straw. 
You can read over the last five printed 
reports and find that all this has been gone 
over time andagain. You can read them at 
home and save a great deal of time here. 
We do not want to go underground if we 
can help it, and the best way to stave it off 
is todo good overhead work. But leaving 
all that aside, I say that the thing has been 
gone over thoroughly, and I move you, sir, 
that the discussion close. 

Mr. Moore: Now the subway company in 
New York—— 

The President: You are out of order. 
You may ask permission to continue the 
discussion. 

Mr. Moore: I ask leave of the Conven- 
tion to continue, if you please. 

The Presideut put to the Convention the 
motion of Mr. Smith, to close the discussion 
on Underground Conduits, and it having 
been duly seconded, the same was by vote 
of the members adopted. 

The President: I think this discussion is 
of value to the Association, but to-day we 
are not at liberty to devote as much time to 
it as we would like. The next paper on the 
program is ‘‘ The Incandescent Lamp from 
a Commercial Standpoint,” by Calvert 
Townley. 

Mr. Townley: Before beginning to read 
the subject matter of this paper, I want to 
ask your indulgence to one thing. In lJis- 
tening to papers at gatherings similar to 
this one, I myself have found it impos- 
sible, wherever there was any considerable 
amount of mathematical formula presented 
in the paper, to follow the formula while 
the paper was being read. In preparing 
this paper which I am about to read to you 
I obtained some results which appeared to 
me ratber remarkable, and which I do not 
feel justified in presenting to the Associa- 
tion without giving © certain amount of 
mathematics to show that they are correct. 
It has, therefore, been necessary to insert 
in the paper a number of mathematical 
formule which are more or less of a com- 
plicated nature, and in order to make the 
intelligence of the paper continuous I shall 
have to read them, but as the paper is 
printed those who care to do so can con- 
sider such formule at their leisure after- 
wards, 

The paper on ‘‘The Incandescent Lamp 
from a Commercial Standpoint,” was at 
this time read by its author, Mr. Calvert 
Townley. 

The President: Gentlemen, you have lis- 
tened to a paper full of interest which I 
know will provoke considerable discussion, 
and which is deserving of it, but as it is now 
almost 1 o’clock a recess is declared until 2 
o'clock. 

Thursday Afternoon’s Session. 


Vice-President Armstrong called the 
meeting to order. The first business was 
the reading of the paper of Mr. H. C. 
Meyers on ‘‘ The Vulcanizing Process for 
the Preservation and Strengthening of Poles, 
Cross Arms, Ties, etc.” 

The paper of Mr. E. A. Armstrong on 
the ‘‘ Morals of Corporations,” was then 
read. 

THE INCANDESCENT LAMP QUESTION. 

The discussion on the paper of Mr. Cal- 
vert Townley on ‘‘ The Incandescent Lamp 
from a Commercial Standpoint,” which was 
read at the morning session, and discussion 
on which was postponed until the after- 
noon session, was then taken up. 

Mr. Burleigh: If Mr. Townley or any 
other gentleman could tell me whether I 
should be justified in entering into a long 
time contract for lamps I would be obliged. 
Mr. Townley refers in his paper to a certain 
lamp. I would like to ask him if we may 
expect such a lamp soon, and if it will be 
generally supplied to those wanting to use 
it, or if there will be such contracts as are 
imposed by the other people who manufac- 
ture lamps ? 

Mr. Townley: I suppose the gentleman 
refers to the stopper lamp. If so, I can say 
that they are being made and supplied 
every day. 

Mr. T. C. Smith: I have been identified 
with the Association for a long while, and I 
think there are members here who know 
that I have been one of those who has al- 
ways declared for the central station man as 
against every other elemevt in the Associa- 
tion. I was one of the first to urge that 
supply houses sbould only be made associate 
members ; but I was also one of those who 
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always strenuously argued that their repre- 
sentatives should have the right of the floor 
in the discussion, and every other privilege, 
except voting on the official action of the 
Association. 1 did this because at the time 
there were a good many papers, such as Mr. 
Townley’s, of the utmost value to the cen- 
tral station man. It has been urged against 
such papers that they are to a very large ex- 
tent means of advertising. We are willing 
to let them go at that. They create discus- 
sion on subjects of great importance to us all. 

If, as it would appear at present, there are 
only two companies that are going to supply 
lamps to central) station men, we are in very 
poor shape. I have no ax to grind in this 
matter, our station being in the fortunate 
position of having been in business prior to 
July 14, 1891. The General Electric 
Company must supply us lamps. They 
have been very nice about it, with this un- 
fortunate distinction : That because we are 
in atownin which there is a local Edison 
Company, we are compelled to buy Edison 
lamps. Ido not want totread on anybody’s 
toes. Iam only giving my own experience, 
and that is, that the Edison lamp for a cen- 
tral station is the poorest lamp on the mar- 
ket to-day. (Applause). We have gone to 
the General Electric Company and said, 
gentlemen, we do not use many lamps; we 
are in the fortunate position of not supply- 
ing many renewals to our customers; we 
have discouraged that, and want to get in the 
position of the gas companies and supply 
current through meter. We do, however, 
supply renewals to a few customers, and we 
do not care particularly about the price of 
the lamp. You tell us the Edison lamp is 
35 cents. If you will furnish us Thomson- 
Houston lamps at 45 cents we would rather 
have them; or if you will furnish us 
Sawyer-Man, Perkins or Beacon lamps at 
50 ceuts, we wouldrather havethem. They 
answer, you cannot have these. The Edison 
Company has the right to sell lamps in this 
town, and you have got to take that lamp. 
That is the condition of affairs, but it does 
not affect us very much ; but more than half 
the central stations have to supply their cus- 
tomers with lamps. They are compelled to 
take a lamp they do not want. The price 


has not been raised to any excessive point,’ 


however. 

I think this Association ought certainly to 
take some steps, either as a body, or bring its 
members to some concert of action, to break 
up this state of affairs. The result of compe- 
tition in any line of trade is improvement. I 
do not think I can take any better example 
than the transformer, leaving out of 
account the rights of the case—who was the 
inventor, or who had the best claim—I 
think no one will deny that the converters 
at present are not only cheaper, but 50 per 
cent. better, than the converters we used four 
or five years ago. This has come from the 
fact that one company would make an im- 
provement and another company would try 
to beat them. 

The method of dealing with the question 
before us is a difficult one to outline. 
would say, however, that in any discussion 
that takes place, I hope it will be moderate 
intone. Thereis absolutely nothing to be 
gained by abusing the fellows on top. 
They are there, the law has given them the 
right, no matter what are the equities of 
the case. Whatthe judges thought of the 
equities of the case their decision shows ; 
but, unfortunately, the parties in question 
have the legal right to do thisthing. The 
statement has been made that the company 
having absolute control will not raise prices, 
and will not makeany arbitrary distinctions. 
They do make these distinctions, in the fact 
that they compel you to take a particular 
formof lamp. The ideathat any individual 
or corporation with absolute power in its 
hands will use that power is too ridiculous 
to give consideration foramoment. You will 
remember that the statement was made 
in court by the counsel that there was no 
intention to shut these factories up; that 
they only wanted their rights to get royal- 
ties, etc. I madethe inquiry of an author- 
ized official of the General Electric Company 
whether other lamp manufacturers would 
be licensed. He told me in so many words: 
We propose to have this business, and we 
are going to get it, and you fellows will have 
to pay the price. Immediately after that 
came out the question of the Goebel lamp. 
The change in policy was apparent at once. 
The minute they get hold of that, they will 
be there again as strongas ever. Ido not 
want to gointothe equities of the case, or 
go over the history of it. I want to get 
right down to the meat of the question, 
which is, How are the central station men 
going to fight this? I do not think there is 
a central station man who wants to swindle 
the General Electric Company or the Edison 
Company out of anything that the law gives 
them. They have spent a great deal of 
money to get this monopoly, and there is 
no reason why they should not be sustained 
init; but Ido not think that they should 
tie us down to using something we do not 
want. It seems to me that the whole equity 
of the case would be met if the General 
Electric Company did as they very plainly 


hinted they meant to do, and as they wished 
the impression to go abroad, and that is, 
that they would license the various lamp 
manufacturing companies, and charge a 
royalty. If they do that, I will have no 
objection. The Edison lamp is made at 40 
cents, we will say; the Thomson-Houston 
at 50 cents. Iam perfectly willing to pay 
ten cents a lamp more fora lamp of any of 
about ten different makes. It seemsto me, 
if we could briug that state of things about, 
we would all be satisfied. Let them decide 
whatis a fair royalty to charge. Let them 
give us a chance to get what we want. 
Give the lamp manufacturers a chance ; the 
moment the price is at a level, that moment 
they will have to get the trade by improving 
their product instead of lowering the price. 
We want the best lamp, and the best lamp 
will, of course, in the end be the cheapest. 

Ido not know that I can say very much 
as to the policy to be pursued on this ques- 
tion. I know what mine shall be; that I 
will never buy one cent’s worth of material 
from the General Electric Company until 
they do that thing. (Applause.) I will 
never buy one cent’s worth of supplies from 
that company that I can possibly buy from 
an independent concern; and I shall do all 
in my power to advance the sale of any 
lamp which is put on the market which can 
be manufactured without coming under the 
law of infringement. 

President Ayer: This topic is very inter- 
esting and properly should be discussed, 
but the hour is getting late, and we have 
considerable business to transact. I do not 
wish to convey the idea that I want to limit 
or restrict discussion. I desire, however, 
that gentlemen will speak briefly and to the 
point. 

In relation to this matter I will state that 
we have a standing committee on relation 
of manufacturing to central station com- 
panies. That committee and our executive 
committee, I can assure the Convention, will 
take such steps as are necessary to bring 
about the results desired by the Association. 
These gentlemen will look after the matter, 
and this thing will naturally be followed up. 
These committees are composed of central 
station men only, and they are the men best 
calculated to carry out the objects of their 
appointment. 

Mr. Howells, of Newark: I was not sur- 
prised at all to hear the applause that greeted 
the statement concerning the Edison lamp. 
I do not wonder at all at some of the exper- 
iences with the Edison lamp, especially on 
stations where the regulation is anywhere 
from three to 18 volts more than the 
normal pressure at which the lamp should 
be operated. I have made a specialty for 
the last few years of meeting complaints 
against the life and performances of Edison 
lamps. I could bring here a vast amount 
of data to show the reasons why people had 
had poor results with lamps, why lamps 
had performed badly on their circuits; but 
to get right down to the pith of the matter, 
a lamp should be operated at the voltage and 
candle-power marked on thelamp. A 16 
candle-power lamp should be operated at 16 
candle-power; not 24. A lamp intended for 
110 or 114 volts should be operated there. 
A lamp of 3/5 watts should be operated 
more closely than alamp of 4,%, watts, for 
obvious reasons. It is a well established 
law, and oneI have found to be familiar 
to many, that there is a great decrease of 
life with increase of voltage; and that law 
is this: Three per cent. increase of press- 
ure halves the life of lamps. That is good 
foralllamps. Three per cent. on a 50 volt 
lamp means 144 volts excess. That 11¢ 
volts excess will halve the life of the lamp. 
If it be a 3, watt lamp, and the average 
life of the lamp under proper conditions be 
1,000 hours, that three volt excess will halve 
the life, or bring it down to 500 hours 
averagelife. If youare using a 3,5, watt 
lamp, whose average life may be about 
1,800 or 2,000 hours at normal candle-power, 
that three volts excess pressure will reduce 
the lamp 1,000 hours. In the case of a four 
watt lamp, the average life of an Edison lamp 
will be about 3,000 or more hours at nor- 
mal candle-power. You may abuse that 
lamp very much. Your three volts excess 
pressure will halve the life. Increasing 
the pressure another three volts, or 
another three per cent., will bring it 
down again to half of that, or one-quar- 
ter the life—750 hours. That is the reason 
why the Beacon, Sunbeam, Perkins, and 
some other lamps, are better than the 
Edison lamp. They are a four watt or 3,;% 
watt lamp, and they will stand all kinds of 
abuse and give you a very fair commercial 
life. In buying lamps you should buy 
lamps to suit your conditions of pressure. 
If you can maintain on your circuits a con- 
stant pressure with a variation of only one 
and one-half or two per cent. above or below 
normal, whichis very good, you can operate 
a 8); watt lamp with very excellent life 
about 800 Lovrs. If you cannot maintain 
your regulation, or do not care to maintain 
your regulation, you will buy a lamp of 
lower economy, 8;°, watts. If you have com- 
mercial reasons, or reasons based on competi- 
tion,and wish to run your lamps high—if you 
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wish to buy a lamp of 16 candle-power and 
run it at 24—if your reasons are good for 
doing so, and you are satisfied with the 
ledger balance, buy a four watt lamp and 
run it there; but remember that the life of 
the lamp is always halved by three volts 
excess of pressure, and another three volts 
will bring it to one-quarter of what it would 
be if operated at the candle-power for which 
it was intended. I have for the past year 
or 18 months investigated a very Jimited 
number of complaints from Edison central 
station men, and in not one case bave I 
found a fault to exist with the Edison lamps. 
In every case I have found the pressure tco 
high. In every case where short life of 
lamps was proven, the pressure bas made the 
life of the lamp short. In no case have I 
found a shipment of poor Jamps from our 
factory in 18 months. The Edison lamp is 
nota poor lamp, butitis not as tough at 
375 Watts as it is at 3,9, or four watts. You 
pay your money and you take your choice. 

Dr. Louis Bell: I am very Joath to enter 
into this discussion, aod it is with great 
hesitation that I take any hand init what- 
ever. Although I happen to be with a 
particular company about which sc me re- 
marks have been made, | first of all want to 
be of service to the National Electric Light 
Association. I do not believe this Associa- 
tion should be made a cat’s paw to pull 
commercial chestnuts out of the fire by 
anybody. It is not the purpose for which 
it was founded, and I consider it not only 
bad form, but discourtesy to the Association, 
to bring commercial matters into dispute 
before it, unless at its specific request. I 
believe it is the intention of the company in 
question to do, in so far as it is in the power 
of any corporation, justice to all parties con- 
cerned, and to protect central station men 
who have entered into contracts with either 
component part of it. There are a number 
of manufacturers interested in this question, 
and each thinks the other has transcended 
his rights, and the question is naturally a 
hard one to settle, and somebody’s feelings 
are going to be hurt. The only thing to be 
done is to go over the matter carefully and 
endeavor to do justice, as nearly as possible, 
to all parties concerned. I think there are 
many men in this Association who appre- 
ciate the exact condition of things, and to 
them I think the matter had better be left. 

Dr. Bell then criticised some one for per- 
mitting his name to be used in an interview 
which appeared as a paid advertisement of 
the Westinghouse lamp. T. Carpenter 
Smith asked if he (Smith) was meant, and 
to the reply in the affirmative stated that he 
had not permitted any such use of his 
name. Dr. Bell afterwards withdrew his 
remark, and what looked for a moment like 
a probable personal altercation was amicably 
“owe. 

r. T. C. Smith: I think Dr. Bell has 
misunderstood the object of this Association 
when he says it was not organized for com- 
mercial purposes among the members of the 
central stations. Such an utter and absolute 
going back on all that we have done at the 
different conventions, at each of which I 
have been present, I have never heard before. 

President Ayer: I think this matter can 
be left in the hands of the committee 
appointed for the purpose of considering 
such a question, and who will take into con- 
sideration the grievances, the wants, or de- 
sires of the central station interest. I shall 
be pleased so have some member move that 
the discussion be closed and the matter 
referred to that committee. 

Mr. De Camp: This is a subject of very 
great importance to centra] station men. 
There is one thing, however, that I think 
can be relied upon ; that we central station 
men wish the manufacturers to understand, 
whether it be one company or another, that 
we are more disposed to criticise the quality 
of an article than the price ; andthatif they 
will make an article worth the money the 
central station men are perfectly willing to 
pay forit. (Applause.) 

I do not know of any better way of get- 
ting into communication with the manufac- 
turing companies on this subject than to re- 
fer this question to our committee ; and J, 
therefore, move that the matter be referred 
to the Committee on Relation of Manufac- 
turing to Central Station Companies. 

The motion was put and carried. 


A rather general discussion was partici- 
pated in on the relations of the supply com- 
panies to central station men, which was in- 
cidentally introduced. Prof. Edward Weston 
gave a description of the successive stages 
through which the incandescent lamp has 
passed, as regards the production of the car- 
bon and guarding against the rapid destruc- 
tion of the lamp. 

The general discussion concerning the 
supply companies was participated in b 
Dr. Bell, A. J. De Camp, T. C. Smith, J. J. 
Burleigh and W. S. Howells. 

The question was referred to the Cemmit- 
tee on Relation between Manufacturing and 
Central Station Companies. 

Mr. Armstrong offered the following reso- 
lution : 
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Resolved, That the sincere thanks of this Asso- 
ciation are due and are hereby tendered to the citi- 
zens of St. Louis, the Electric Club, the Electrical 
Exchange, the Bell Telephone Company and the 
city press, for the very full reports, as well as to 
many others, for the very elaborate courtesies they 
have extended to us, which have rendered our stay 
here so exceedingly pleasant. We have discovered 
that the kind proffer of His Honor, the Mayor, in 
his welcoming address, has been liberally ized— 
St. Louis and al! that she has is ours. 

The resolution was unanimously adopted. 

Mr. Armstrong offered the following res- 
olution : 

Resolved, That we extend, as an Association and 
individually, our thanks to our esteemed President, 
James I. Ayer, for the ability and courtesy with 
which he has discharged the responsible official du- 
ties of his position. As individuals we want put 
on record the fact that, from our experience here in 
St. Louis at this Convention, we have learned that 
his affability is perfectly generated, is of the high- 
est efficiency, the lines are innumerable and are all 
overground; the current 1s sent out without a dro 
or flash, and on these lines there is no switch 
throw-out, cut-off or arrester; and against its power 
no amount of trouble has been able to act as an in- 
sulator. as 

The resolution was unanimously adopted. 

President Ayer responded to the resolu- 
tion, and expressed himself as pleased to 
know that the delegates bad been so well 
provided for; and that he, in turn, was in- 
debted to the citizens of St. Louis for the 
earnest efforts they had put forth on this 
occasion. 

He thanked the gentlemen for the atten- 
tion they had given to the meetings of the 
Association. 

At this point the regular sessions closed, 
and the meeting went into executive session. 

An interesting feature at this time was the 
passage through Tenth street of the vehicles 
used io the service of the Municipal Electric 
Light and Power Company of Missouri, of 
which Mr. Ayeris general manager. The pro- 
cession consisted of the superintendent's light 
wagon, pole wagon, dynamo wagons for the 
handling of heavy machinery, linemen’s 
wagons, trimmers’ carts, inspectors’ carts, 
line repairers’ carts, metermen’s carts, and 
one or two other kinds of carts, the whole 
aggregating about 80. The company serves 
a territory of upwards of 60 square miles in 
St. Louis and East St. Louis, and finds these 
vehicles necessary in the conduct of its 
business. 


EXECUTIVE SESSION. 

In the executive session the secretary’s 
report was read, which showed the Associ- 
ation to be in a most healthy financial con- 
dition. 

There were 31 new active members gained 
during the year; and the total membership 
of all classes is now 250. 

Nikola Tesla and James I. Ayer were 
elected as honorary members of the Asso- 
ciation. 

A hearty invitation was given to the 
Association by Dr. E. C. Kilbourne, of 
Seattle, Wash., for the Association to meet 
there next year. The invitation was most 
cordial, and went to the extent to state that 
the expenses of every one in attendance at 
the meeting would be paid by the citizens 
of Seattle. 

The following were elected the officers of 
the Association for the ensuing year : 

President, E. A. Armstrong, Camden, 
N. J.; first vice-president, M. J. Francisco, 
Rutland, Vt.; second vice-president, C. H. 
Wilmerding, Chicago, II].; secretary, George 
F. Porter, New York. 

New members of the Executive Commit- 
tee: J. A. Seely, New York; E. F. Peck, 
Brooklyn; A. J. De Camp, Philadelphia ; 
W.A Morrison, Woodstock, Conn.; H. J. 
Smith, New York; C. H. Blaxter, Pitts- 
burgh. 

The place for holding the next meeting 
was referred to the Executive Committee. 

The Convention then adjourned, the date 
and location of next meeting being left to 
the Executive Committee. 


The Review publishes in this issue a full 
report of the proceedings of the Electric 
Light Convention, and all the papers read, 
with the exception of two—those by Dr. 
Louis Bell and Prof. George Forbes. These 
will appear in full in our next issue, accom- 
panied by additional convention matter. 
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General Notes of the Convention. 

Col. J. W. Marsh and Mr. Fred. Degen- 
hardt represented the Standard Underground 
Cable Company. 

Mr. E. B. McClees, of the Kerite Com- 
pany, was present, and was welcomed by a 
host of acquaintances. 

Mr. Issertel, of the A. B. C. Company, 
New York, presented the ladies attending 
the Convention with tasty bouquets. 

The hall where the meetings were held 
had been handsomely decorated with colored 
lamps and flags by the Electrical Exchange. 

Col. E. L. Babcock, of the Falls Rivet 
and Machine Company, had the pleasure 
of securing four large contracts while in St. 
Louis. 

One of Mr. C. O. Baker’s most energetic 
assistants was young Mr. Scribner, of 
Chicago, who organized a party of visitors 
from his city and brought them to St. Louis 
in fine style. 

Passenger Agent Haines, of the Pennsyl- 
vania Railroad, accompanied the party from 
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New York. Mr. Haines is now looked 
upon as a permanent feature of electric 
light conventions. 


The widely known Ward arc lamps were 
exhibited in the corridor of the Southern 
Hotel, the company being represented by 
the popular general manager, Mr. R. B. 
Corey, of New York. 


Assistant-Secretary Le Vake, of the Brush 
Electric Company, Cleveland, met several of 
his former New York friends. W. B. 
Cleveland, the well known electric switch 
—a" was another visitor from Cleve- 
and, O. 


George Cutter, of Chicago, had a large 
board in the!fcorridor on which appeared 
neatly arranged samples of the many spec- 
ialties which he manufactures and which are 
meeting with so large a sale in all parts of 
the country. 


The absence of Fred. W. Royce was 
greatly regretted. Every one was, of course, 
glad to see his partner, Mr. Marean, but no 
one can fill the vacuum caused by the ab- 
sence in body of the senator from Washing- 
ton. No doubt he was present in spirit. 


Mr. C. E. Carpenter, of Bridgeport, 
Conn., represented the Carpenter Enameled 
Rheostat Company, and exhibited several of 
his rheostats. His company is one of the 
busiest in the field, and Mr. Carpenter was 
much sought after by the practical electric 
light men. 


Mr. C. A. Bragg, the Philadelphia 
Quaker, had the credit of carrying off the 
highest honors as story-teller. Those who 
have never heard and seen his kettle drum 
story have missed one of the prettiest bits of 
pantomime ever met with outside profes- 
sional circles. 


The Boston Arc Lamp Company was 
represented at the Convention by M. M. 
Merritt of the company. This concern 
manufactures special lamps for are circuits. 
This concern is formed of young men, 
who were all formerly connected with the 
Thomson-Houston Company. 


The Electric Engineering & Supply Com- 
pany, of Syracuse, N. Y., occupied a parlor 
on the parlor floor, and presented a large 
and interesting array of their manufactures. 
This is one of the most enterprising and 
progressive manufacturing companies, and 
is crowded with work in all departments. 


The Bryant Electric Company, of Bridge- 
port, had set up in the corridor a very hand- 
some exhibition switch board containing 
samples of the various switches manufact- 
ured by this company. Mr. W. C. Bryant 
was present in person, and was many times 
congratulated over the attractive exhibition. 


The Cutter Electrical Company, of Phil- 
adelphia, had a neat parlor exhibit, and was 
represented by Mr. Henry B. Cutter. The 
excellent switches manufactured by this 
company were shown in operation, the C. 
8. flush commutation switch receiving 
much attention on the part of all the vis- 
itors, 


Mr. Geo. T. Manson was presentas the New 
York representative of Okonite wire and 
Manson tape, and President McKinlock and 
Chas. E. Brown, of the Central Electric Com- 
pany, Chicago, also lent the manly beauty 
of their presence to the scene, and advanced 
the cause of said wire and tape and other 
things. 


The Weston Electrical Instrument Com- 
pany, of Newark, N. J., had a beautiful 
and interesting exbibit in a prominent par- 
lor. Prof. Edward Weston was present in 
person, and renewed pleasant acquaintances 
with a host of friends. Mr. R. O. Hein- 
rich and Mr. C. D. Shain were also present 
from the same company. 


The Stanley Electric Manufacturing Com- 
pany, of Pittsfield, Mass,, was represented 
by its president, Mr. Charles Atwater, Gen- 
eral Manager Henry Hine and Mr. Albert 
Taylor. The winning ways of the gentle- 
men won them many new friends, and the 
reception they tendered to President Ayer, 
Nikola Tesla and others Wednesday even- 
ing, at the Southern, wasa very enjoyable 
affair. 


Although it was not expected that there 
would be any exhibits at this Convention, a 
number of enterprising manufacturers 
brought samples and goods, and exhibited 
them in their parlors and rooms at the hotel. 
This added to the interest of the occasion, 
of course, and as nearly all the exhibits 
were of latest design, the electric light men 
were constant visiters and inquirers at all of 
them. 


One of the most pretentious and interest- 
ing exhibits of the Convention was that of the 
General Incandescent Arc Lamp Company, 
of New York, represented by Mr. A. Noll. 
A large rack was fitted upin the corridor, 
and numerous beautiful arc lamps, all in 


different styles, were hung on it. This 
proved a point of great interest to all, and 
the appearance of the lamps attracted a great 
deal of favorable comment. 


Manager Hall, of the ‘“‘C. & C.” motor, 
found time to leave town and appear at 
the Convention. Mr. Hall is a very busy 
man, and so his many friends were more 
than glad to see him at such atime. It was 
unnecessary for him to make the trip in 
order that delegates should know about the 
**C. & C.” motor, as it is as widely known, 
with just as many friends to sing its praises, 
as any motor on the market. 


Col. E. L. Babcock and his son, Mr. C. A. 
Babcock, of the Falls Rivet and Machine 
Company, Cuyahoga Falls, had pleasant 
headquarters, and exhibited a beautiful 
model of their clutch pulleys, as well as a 
number of drawings and photographs of 
several large installations they had recently 
made. Among these were the drawings for 
the new power plant for Mr. Fred. Cheney, 
of Elmira, N. Y. 


The Fort Wayne Electric Company kept 
open house in the large parlor, and was rep- 
resented by C. 8. Knight, Prof. J. J. Wood, 
W. J. Morrison and E. T. Pardee. The 
Wood alternating arc lamps and the con- 
stant potential arc lamps were exhibited in 
operation, and attracted a great deal of at- 
tention. These parlors constituted most 
popular headquarters, and were visited by 
probably every attendant at the Convention. 


Mr. C. E. Bibber,the head and front of 
the Consolidated Electric Manufacturing 
Company, of Boston, was present, and as 
aetive as ever in presenting the excellence 
of his manufacture. Plan views of his new 
60-light dynamo were distributed. In the 
same parlor with Mr. Bibber, Mr. H. H. 
Brooks, of the American Circular Loom 
Company, of Boston, exhibited samples of 
his canvas jacket wire, also his canvas jacket 
tubing. 


Mr. Chas. E. Newton, of the Jewell Belt- 
ing Company, won the never-dying praise 
of the electric light men by presenting to 
each a leather pocket-book, to be used for 
carrying bank notes. As a sample of the 
style of funds it was intended for, a bill of 
the denomination of $100, was enclosed in 
each. The bill only lacked the govern- 
ment’s official stamp to make it of full face 
value—a slight oversight scarcely worth 
mentioning. 


The Bryant Electric Company’s sample 
board of the different goods manufactured 
by them was exhibited in the corridor of 
the Southern Hotel. This company have 
made rapid progress in their line this last 
year by acquiring the Paiste switches, 
china arc cut-outs, etc., and they have also 
added many specialties of their own. W. 
C. Bryant and Thos. G. Grier represented 
them. Mr. Bryant is a very energetic young 
man and is making many friends and keep- 
ing old ones by his businesslike methods. 


A number of small exhibits were to be 
seen in the corridor, including samples of 
the ‘‘Salamander” wire of the Washburn 
& Moen Manufacturing Company, Wor- 
cester, Mass.; Chapman Valve Manufactur- 
ing Company, of Boston and Chicago; the 
Falconer Manufacturing Company, of Bos- 
ton, represented 7 A. G. Sargent, and the 
Hart & Hegeman Manufacturing Company, 
of Hartford, Conn. The last named com- 
pany had a beautiful little board of switches, 
and their new flush switch attracted general 
attention. 


The Eddy Electric Manufacturing Com- 
pany, of Windsor, Conn., exhibited their 
new 15 horse-power, type ‘‘H,” electric 
motor in operation in a large room on the 
office floor of the hotel. The motor has a 
speed of 600 revolutions, and is one of the 
most efficient and satisfactory productions 
yet turned out by this enterprising and 
progressive company. Mr. A. D. Newton 
and Mr. M. E. Baird, of Windsor, Conn., 
and G. A. 8. Kohler and F. W. Hohler, of 
the Chicago office of the company, were in 
attendance. 


The Helios lamp was vigorously repre- 
sented by the only D. C. Spruance. He was 
conspicuous on all occasions, and the boys 
warmly congratulated him on the good pros- 
pects of hislamp. Mr. A. J. Martin, a cen- 
tral station man from Philadelphia, has 
been burning several] Helios lamps, and fur- 
nished enthusiastic testimonials of their effi- 
ciency to the delegates who were interested. 
The Helios Compapy have secured several] 
large contracts and it is safe to say that this 
lamp will cut a considerable figure among 
the successful lamps of the future. 


There is a man who goes to conventions 
who is unique among delegates, and his 
name is Hatch, and he always knows it. 
Now we have told you who he is, it is un- 
necessary to describe his many character- 
istics, for every one knows him. We sup- 
pose as long as conventions exist, just so 
long will Mr. Hatch continue to maintain 
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his convention record. He has told you 
before we have had a chance all about Vul- 
cabeston and his other specialties, and it is 
unnecessary for us to supplement his state- 
ments, except to say that his goods are 
‘*All wool and a yard wide.” 





A NEW DELEGATE. 


A marked feature of the late Convention 
was thatin many cases those who attended 
were principals in the varied lines of busi- 
ness represented there. One of these prin- 
cipals, a gentleman who has not before 
attended, was welcomed most royally. This 
new delegate and friend was Mr. George J. 
Jackson, of the Norwich Insulated Wire 
Company, of New York, who brought with 
him an elaborate and special case containing 
full samples of the various kinds of wire 
manufactured by his concern. Mr. Jackson 
has gone into the wire business very delib- 
erately, and since buying out the former 
Norwich Company, he has given the busi- 
ness his close personal attention. What is 
bound to happen under these circumstances 
is true of his concern. By carefully feeling 
their way, this concern has been able to 
turn out wire which has attained a high 
degree of excellency. Some of the tests 
made have been remarkable. Mr. Jackson 
has been in the business long enough to 
talk wire against all comers, and, doubtless, 
he will be delighted to impart all necessary 
facts and figures. 





THE ELECTRIC SELECTOR AND SIGNAL COM- 
PANY. 

One of the most novel and interesting 
exhibits at the Convention was to be found 
in parlor 54. In this room was seen a real 
moving show with the wheels going round 
allthe time. The concerns who contributed 
to the very complete electrical equipment 
of this section were the ‘“‘C. & C.” Motor 
Company; the Electric Selector and Signal 
Company (late the Electric Secret Service 
Company); and the Interior Conduit and 
Insulation Company, all of New York. 
The generating plant which furnished power 
for operating the lamps, motors and other 
apparatus were a‘‘C, & C.” motor and dyna- 
mo. The motor took current from one of 
the street circuits and turned the dynamo, 
a continuous current 115 volt machine. The 
current thus generated was used for operat- 
ing the chief attraction of the exhibit, the 
ingenious selective or individual cut-outs of 
the Electric Selector and Signal Company. 
Sufficient of these devices were installed to 
show very thoroughly the capabilities of 
the system. On a long shelf were placed 
the transmitter, assumed to be at the cen- 
tral station, and a number of selectors and 
automatic switches, each controlling a group 
of incandescent lamps or a Lundell fan 
motor. By attaching a combination disk to 
the transmittter and pressing a key any one 
of the selectors was operated without in 
any way interfering with the others, One 
transmission of the combination threw the 
switch in one direction and a second threw 
it in the opposite direction, showing that the 
loops controlled by the selectors could be 
cut in and out of circuit from the central 
station just as surely as if the switch itself 
were within reach of the station engineer. 
To show the application of the system to 
arc light circuits, an arc lamp hung on a pole 
in the street outside was cut in and out in 
the same manner, the selector and automatic 
switch for this class of work being placed 


in a weatherproof iron case. The operation 
of this system was watched with keen in- 
terest by central station men and others, 
and no one could look at it without figuring 
out various applications where it would save 
work and money to the central station man- 
ager. The Electric Selector Company was 
represented by C. P. MacKie and Herbert 
Laws Webb, and Messrs. Hall and Little, 
represented the ‘“‘ C. & C.” and Interior Con- 
duit Companies, respectively. 


ee Bleich as 
The Beacon Lamp Case. 
At Boston, on March 7, the Beacon 


Vacuum Pump and Electrical Company 
asked Judge Colt to suspend the preliminary 
injunction against it for an infringement of 
the incandescent lamp patent, pending the 
determination of an appeal which it will 
take from that decision. The request was 
refused. 
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Gifts Worthily Bestowed. 


MASTER OF TRANSPORTATION BAKER RE- 
CEIVES A PUNCH BOWL AND SECRETARY 
PORTER IS WATCHED. 

There were so many pleasant episodes at 
the late Convention that one is quite puzzled 
to remember them all. One of the memor- 
able occasions was the gathering together 
of the delegates in the main parlors of the 
Southern, to tender a supper to Mr. C. O. 
Baker, Jr. All were anxiously waiting 
for the appearance of Mr. Baker on the 
scene, as he was the only one to be sur- 
prised. He came at last, flushed with 
victory over the railroad company, which 
gave the delegates a very favorable oppor- 
tunity to visit Chicago on their way to 
New York, little suspecting what was in 
store for him. Mr. T. Commerford Martin 
mounted a chair and added fresh laurels to 
himself as an orator. Mr. Martin said: 

‘Of old, the god of speed and transporta- 
tion was Mercury; to-day, for us, he is 
Platinum. It is this little fact that brings 
us together here this afternoon, for, as you 
all know, we are met to offer some little 
token of recognition and esteem to the 
Master of Transportation, Mr. C. O. Baker, 
Jr., through whose care and skill the Elec- 
trical Special from New York to St. Louis 
made so pleasant and successful a trip at the 
beginning of the week. We little know 
how much we owe to him for the comfort 
of so long a journey, and the largeness of 
the attendance at the meetings. When this 
latest ‘Special’ was arranged for, many of 
us doubted whether it could be carried 
through; and it was feared that the recent 
severe ‘cold snaps’ might not only have 
frozen some out of the business, but lessened 
the desire of others to make the trip. Still, 
thanks to Mr. Baker’s energy, when we got 
together on Sunday, we found as strong a 
muster as ever—at least a hundred strong. 
There were 34 supply men, 56 newspaper 
men, freeand easy Masons from Brooklyn, 
Roycesterers from Washington, and one 
meek and modest central station man, who 
was there probably because he bas an in- 
terest in a supply company. It is needless 
to say that under such circumstances, and 
with such company, the trip was a delight- 
ful one. All of Mr. Baker’s ‘personally 
conducted tours’ are, for they do much to 
develop and cultivate the spirit of good will 
and fraternity that should prevail in such an 
industry as ours, where every one’s welfare 
depends on what others do. To illustrate 
the charming sentiment of amiability fos- 
tered by these occasions, I may cite the 
action of my friend, Mr. John Seely, at the 
close of the journey. ‘Honest John’ had 
been playing poker all the afternoon, and 
as we reached the Illinois end of the long 
St. Louis Bridge, found himself some fifteen 
or twenty dollars to the bad. Rising to his 
feet, and sweeping up the cards—he had no 
chips left—he said, with the broad and lofty 
a that always characterizes him: 
‘ Boys, | don’t see why we can’t compromise 
this thing!’ With equal self-sacrifice, the 
winners declined any negotiations on that 
basis. 

‘But, ladies and gentlemen, Mr. Baker is 
among us, and I hasten to release him from 
an embarrassing position. He has brought 
us in safety from the garbage-haunted shores 
of thesilvery Hudson to the smoke-stained 
banks of the rolly Muddysippi. We feel we 
owe him something for this and other kind- 
nesses, and have embodied our ideas in this 
punch-bow!. To dwell on bis virtues would 
simply be to gild refined platinum and paint 
red the blushing carnation, and I refrain. 
Mr. Baker, the bow] is yours.” 

Mr. Baker, although greatly surprised, 
very appropriately accepted the gift. He 
said, among other things, that ‘‘ inasmuch as 
he was the recipient of so beautiful a punch- 
bowl, he would invite all his fellow dele- 
gates to come and see him, and show him 
what to do with it.” The party then ad- 
journed to another parlor. This testimonial 
was the gift of Eastern delegates who 
went to St. Louis on the Electrical Special. 
Mr. Fred. Royce and Mr. W. J. Morrison 
were largely instrumental in bringing about 
this happy event. 

After this pleasant episode, Secretary 
George F. Porter was presented with a very 
bandsome and valuable gold watch, the 
presentation speech being made by Judge 
E. A. Armstrong. Mr. Porter was com- 
pletely overcome, but managed to express 
his thanks fittingly. 


The Hammond Electric Street Railway, 
Hammond, Ind., is approaching completion. 
The steam plant was furnished by the Chi- 


cago office of the Ball Engine Company, 506 
the Rookery, 
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Motors for Alternating Currents. 
BY F. H. LEONARD, JR. 


The alternating system has heretofore 
been lacking ina very essential feature de- 
tracting from the earning capacity of a 
central station, from which it is operated. 
We have until now seen in practical opera- 
tion no motor operated from simple two- 
phase alternating current which could be 
termed a commercial success. Many futile 
attempts have been made to produce such 
a motor, and the minds of the greatest in- 
ventors of this and other countries in the 
civilized world have been struggling with 
this knotty problem. Expensive experi- 
ments have been made in this country and 
in Europe on what is now known as the 
multiphase system, and where cheap power 
is obtainable, motors operated from such a 
system will no doubt meet with a limited 
success ; but the low commercial efficiency 
of this system of power distribution, to- 
gether with the other objections associated 
with it, prohibits its use where the cost of 
fuel or power is a matter of any importance. 

The use of three wires, which is necessary 
with the multiphase system, not to mention 
the added parts of the generator, compli- 
cates the system, which must be balanced 
up in much the same manner as the Edison 
or Hopkinson three-wire system, without 
gaining the advantage in the reduction of 
copper, but, on the contrary, adds one-third 
to the cost of conductors, provided the same 
pressure is maintained. 

The converters required to operate motors 
from a multiphase system must have a 
capacity enormously in excess of what is 
actually required in watts to perform the 
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work the motor is calculated for, and when 
itis desired to operate incandescent lights 
from the same circuit, a special trats- 
former of complicated form is required, and 
to operate to best advantage this transformer 
must have both branches equally loaded. 

We doubt if such a system can ever be 
successfully and extensively introduced 
into this country, where the simple two- 
phase alternating system has taken such 
powerful root, and branched so rapidly and 
extensively. Consider what such a change 
would involve. The present generators 
must be abandoned, the present system of 
wiring must be entirely remodeled, and a 
third wire added. The present converter 
must also follow the generator to the scrap 
heap, and the system of inside wiring must 
be remodeled to suit the changed conditions. 

Wemight put up with the change in 
generators alone, for the sake of adding to 
ourincome the revenue to be derived from 
motors, and complaisantly consider the 
much evener curve in the ampere output of 
our central station plant, which would then 
be earning almost as much during the hours 
of daylight as during the hours of darkness ; 
but shall we do the rest—shall we abandon 
our present system entirely, and go down 
into our pockets for the price of an entire] 
new equipment? No! We trust we shall 
never be compelled to, for already in our 
dreams we see the ideal central station, 
which we have every reason to believe will 
be realized in the near future. 

Let us briefly sketch this ideal. A cen- 
tral station operating night and day with 
practically the same output in ampere hours 
from 6 A. M. to 6 P.M. as from 6 P. M. to 6 
A. M., equipped with high pressure boiler, 
furnishing steam to triple expansion upright 
engines coupled direct to alternating cur- 
rent generators without collector rings, com- 
mutators, or brushes or any moving wire, 
which, owing to the reduction of iron losses 
are more efficient than those in use to-day, 
furnishing a simple two-phase current at a 
primary pressure, perhaps not materially 
different from the present standards, except 
for special long distance transmission, 
when, by changing armature connections 
the same generator may produce much 
higher pressure, or the electromotive force 
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increased by step up transformers. The 
current from these generators transmitted 
over the same system of distribution as used 
at present, except where conditions might 
warrant underground wiring, at the house 
transformed by a single two-phase con- 
verter, improved as to regulation and leak- 
age loss, toa safe pressure for commercial 
and domestic use furnishing arc lights, 
incandescent lights and power not only for 
stationary purpeses, but for locomotive pur- 
poses in propelling street cars, suburban 
railways, and even by sections the trunk 
lines of the country; and not to forget 
electro deposition by motor generators fur- 
nishing direct currents for plating as well 
as for charging storage batteries. 

The key to this happy idealistic situation 
lies in the production of a practical simple 
two-phase motor, which can be connected to 
any of the present alternating systems, 
whose lines of distribution penetrate the 
vitals of so many of our largest cities, 
weaving a network through its many arteries 
to its outermost extremities. 

Mr. Olof Dahl, of the Dahl Electric Com- 
pany, has produced such a motor, and a 
number of them are already in daily use. 
These motors can be made in any size, from 
one horse-power upwards, are synchronous, 
hence, must run at a uniform speed, pro- 
vided the generator runs steadily, and are 
self-excited, starting themselves vigorously 
with a torque about equal to their normal 
capacity. They have acommercial efficiency 
equal, if not superior, to the best direct 
current motors, the one horse-power size 
having an efficiency of 75 per cent. and 
increasing with the size of motor up to over 
90 per cent. There isno undue heating in 
any of the parts, and neither armature nor 
field coils rise in temperature more than 30 








degrees above the surrounding atmosphere 
under normal load, and there is no heating 
of the field cores. Should the armature be 
stalled, and this does not occur till the 
motor has 50 per cent. overload, the arma- 
ture is not injured and no serious heating of 
the coils takes place, the current being 
choked back by the self-induction. 

This motor is designed to operate on the 
alternating system in use at the present 
time, without any reduction in the number 
of alternations which is called for in the 
use of the multiphase, involving, as it would, 
more expensive transformers, greater in 
weight proportional to the reduction of 
alternations. 

We can start at once to increase the earn- 
ings of our alternating central stations, with- 
out the slightest change in our system of 
distribution, from the lines already erected 
and from the same transformers used for 
lighting at night, motors can be operated 
in the daytime, and both motors and lights 
at night, if the capacity of the transformer 
is sufficient. 

-—-- 


Magnetic Pulleys. 


M. de Bovet has brought out an ingenious 
system of magnetic pulleys. In the case of 
a chain pulley, the ordinary system with re- 
cesses wears the chain away rapidly, and in 
time the pitch of the chain and pulley do 
not correspond. M. de Bovet uses a pulley 
with a deep recess containing acoil. This 
magnetizes the pulley in such a way thatthe 
links of the chain complete the magnetic 
circuit. The pulley thus resembles a plain 
cylinder with a groove. Alternate links lie 
flat, completing the circuit, while the others 
fit loosely into the groove. Such a chain 
pulley as this runs smoothly and gives no 
trouble even when worn. It can also be 
used for driving flat strips of steel, which 
might be used as loose belts.—London In- 
dustries. 





a 
On Her Dignity. 
LARKIN (at telephone)—Hello! 
New Girt (at central)—Is that the way to 
address a lady who is a perfect stranger to 
you, sir?—Judge. 
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ELECTRIC RAILWAY AND POWER 
NOTES. 


It has been determined to equip the Jack- 
sonville, Fla., street railroad with electric 
motive power, and it is expected that the 
work will be begun during the present week. 


It is thought that the only reason that 
Lake Contrary, Mo., is not a popular sum- 
mer resort is that there are not sufficient 
transportation facilities between that place 
and St. Joseph. It is hoped that electricity 
will fill the bill. 


Owing to recent successful tests of storage 
batteries, it is proposed to run the road from 
Los Angeles, Cal., to San Bernardino and 
Riverside by that means, obtaining the 
power from works at the head waters of the 
Rialto water supply. 


Nevada City, Cal., is to have an electric 
railroad which will run from that city to 
Grass Valley and Marysville. The work of 
constructing the road-bed and laying the 
rails will commence as soon as the winter 
storms have subsided. 


Kalamazoo, Mich., will have electric cars 
running by next June. The council will 
soon grant a franchise, and as the present 
street car service is losing $1,000 per month, 
the cars will stop next week and there will 
be no more street car service till the electric 
cars are put on. 


The General Electric Company, of Chi- 
cago, has just completed the survey of the 
contemplated fast line between Peoria, IIl., 
and Pekin. The East Tazewell side of the 
river was surveyed from a point at the in- 
tersection of Adams and Bridge streets to 
the court house in Pekin, and the distance 
is nine miles. 


A prominent resident of Ottawa, Ont., 
stated this morning that within seven years 
steam power would supersede the water 
power of the Chaudiere for electrical pur- 
poses. He says that for two days lately the 
demand upon the water wheels and motors 
for electrical purposes exceeded 1,000 horse- 
power pressure. 

For several days the representatives of a 
New York syndicate have been in Colum- 
bus, O., negotiating for the purchase of the 
three street railways and the two electric 
light plants. The facts in the case are being 
kept from the public, but it is learned that 
options on some of the plants have been se- 
cured and that the deal will probably be 
made. 

A bill to authorize the experimental use 
of the trolley as a motor for boats on the 
Erie canal has been introduced in the Assem- 
bly, and since the privilege would involve 
no expense to the State, and would be in 
line with Governor Flower’s recent sugges- 
tions on this subject, it may be assumed 
that the canal trolley will ere long try con- 
clusions with the ‘* donkey engine.” 

The extension of the trolley electric rail- 
road from Yonkers to Mount Vernon, a dis- 
tance of three miles, is nearing completion. 
Such a road, affording cheap and rapid 
transit between those two cities, has been 
long needed. This road will ultimately be 
extended to Long Island Sound, probably 
in the vicinity of Glen Island. The fare in 
the cars to Mount Vernon will be 10 cents. 


It is stated that William H. Parker, a 
large land owner of Bloomington, IIl., has 
offered the management of the Chicago and 
St. Louis Electric Railway Company $3,000 
in cash to have the line built one mile further 
east through Austin township in Macon 
county, in order that it may go through the 
middle of the Parker farm and give Austin 
atown. The proposition will doubtless be 
accepted. 

There is an enterprising and progressive 
man who should be imitated by all worthy 
and birth-place loving citizens. The Hon. 
Judge Hoffa, of Lewisburgh, Pa., has 
noticed the rapid oncoming of the electric 
railway system, and is so thoroughly con- 
vinced that this system will supplant steam 
roads and enhance the value of property 


wherever they run, that he offers to donate 
$1,000 to any electric railway company 
that will builda line anywhere within a balf 
mile of his residence and estate in Kelley 
township. 


rn 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 





VALUABLE INFORMATION FOR MANU. 
FACTURERS AND DEALERS. 





We publish below the earliest information 
obtainable relating to new electric railways, 
new electric light companies and projected 
electric construction of all kinds. Every 
reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
tions looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week : 


New Electric Railways. 


Santa Ciara, Cat.—The Santa Clara 
supervisors have granted three electric 
railway franchises. 


Co.LumBus, Onto.—The Crosstown Street 
Railway Company has been incorpor- 
ated for the purpose of consolidating 
the Glenwood and Green Lawn and the 
Leonard Avenue street railway lines. 
Theincorporators are C. H. Allen, W. 
F. Burdell, W. D. Park, N. A. Sims 
and F. W. Prentiss. 


LANCASTER, PA.—The Lancaster and Down- 
ington Street Railway Company, capital, 
$1,000,000, has been incorporated by 
Jesse Wingert, Geo. W. Meily, S. A. 
Hench, of Harrisburg; H. B. Pipar, of 
Tyrone; and John A. Clark, of Lan- 
caster. H. B. Pipar, is president. The 
road will be operated by electricity, 
will be 30 miles long, and will run 
through Smoketown, Bird-in-Hand, 
Intercourse and Leacock to New 
Holland, returning by the same route 
through Leacock and Spring Garden to 
Downington. 


BELLAIRE, OntOo.—A company of Pitts- 
burgh capitalists, if given a bonus, will 
consummate an agreement for a fran- 
chise and right of way for a street rail- 
way in Bellaire, Bridgeport, Martin’s 
Ferry, and five miles on the national 
pike, in all 1446 miles. 

WaTERTOWN, N. Y.—It is proposed to es- 
tablish a city electric light plant, to cost 
$60,000. 

Dayton, Onto.—The Dayton, German- 
town and Middletown Electric Railway 
Company ; capital, $10,000. Incorpor- 
ators, Chas. L. Dunham, Albert Boone, 
F. B. Lilly, J. B. Yates and M. T. 
McGregor. 

BryeuamTon, N. Y.—The Court Street and 
East End Railway Company is making 
arrangements to change the motive 
power of the road from horses to elec- 
tricity. 

AsHL~ayp, Pa.—The Schuylkill Traction 
Company may extend its line to Locust 
Gap and then connect with the Shamo- 
kin Electric Railway, and also extend it 
East and connect with the Schuylkill 
Electric Railway at Port Carbon. 


Scranton, Pa.—The Scranton and Carbon- 


dale Traction Company; capital, 
$10,000. Incorporators, Alfred A. 
Chandler, Philadelphia; John W. 


Towler, Samuel D. Pettit and Henry 
H. Sivelly, of Scranton. 

CONSHOHOCKEN, Pa.—The Schuylkill High- 
lands Railway Company; capital, 
$10,000. Incorporators, Frederick 
Phillips, 8. T. Kerr, Philadelphia; C. 
Gage, Boston, and H. C. Landis, of 
Camden, The line will run through 
Conshohocken and West Conshohocken. 

WELLSVILLE, On10.—It is proposed to build 
an extension of the Liverpool and 
Wellsville Electric Railway to New 
Lisbon, a distance of 18 miles, and then 
extend the Salem line 10 miles to meet 
the extension, 
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Sroux Crry, Ia.—The control of two 
miles of elevated and three miles of 
surface road, formerly belonging to the 
Sioux City Rapid Transit Company, 
has passed into the hands of the Sioux 
City Street Railway Company, and the 
steam motors will be replaced by an 
electric trolley system. 

MontTREAL, Can.—The Montreal Electric 
Railway Company will erect a motor 
house capable of furnishing 6,000 horse- 
power, and expects to lay 60 miles of 
new track. 

OranGe, N.J.—F. M. Eppley, of the Orange 
Crosstown Railway, talks of building 
another electric line from Bloomfield to 
Paterson. 

RicuMonD, Va.—The supervisors of Ches- 
terfield County have decided to give 
Wm. H. Palmer, W. Pemberton, T. M. 
R. Talcott and Geo. H. Jenett, the right 
to build an electric line from Man- 
chester to Petersburg, a distance of 21 
miles. 

Bowie, Tex.—At a meeting of the city 
council, Head & Company were granted 
a franchise to construct and maintain a 
street railway. 

Younestown, N. Y.—It is now thought 
that the Lewiston and Youngstown 
Electric Railroad will be built before 
fall. 

Trenton, N. J.—Arrangements have been 


Peter P. Liebert is president; Isaac 
Wilde, vice-president; and John Flan- 
igan, secretary and treasurer. 

PEN ARGYL, Pa.—The Pen Argyl, Bangor 
and Water Gap Electric Railway Cum- 
pany; capital, $300,000. President, A. 
J. Strop, of Sunbury. The road will 
run from Wind Gap to Pen Argyl, 
through Delaware Water Gap to East 
Stroudsburg. 

Cotumsvus, O#10.—The Columbus Street 
Railroad Company has asked council 
for franchises for extensions. 





New Manufacturing Companies. 

CLEVELAND, On1o.—Tremain & Crouse 
will establish, at Fostoria, a plant for 
the manufacture of electric light car- 
bons. The factory will cost about $50,- 
000, and will start with 100 men. 

E.izaBeETH, N. J.—The Mica Insulator 
Company; capital, $100,000. Incor- 
porators, Lewis W. Kingsley and 
Franklin Brooks, of Elizabeth; Eugene 
Munsell, of Branchport; Chas. W. 
Jefferson and Arthur H. Saulsbury, of 
Schenectady, N. Y. 

Cuicaao, Inu.—The Elwell-Parker Electric 
Construction Company; capital, $500,- 
000. Incorporators, Frederick C. 
Phillips, Robert L. Tatham and Chas. 
R. Webster. The company will man- 
ufacture electrical and other machinery. 





UTILITY. 
Mrs. MurpHy—An’ phy do they put all thim wires an thim poles fur ? 
Mr. Murpay—Sure if I knew ye were that ignorant I wud never married ye. Yure own common 
since moight tell yez that they puts the wires an the poles to hould the poles up.—New York Truth. 


made to extend the Trenton trolley 
system to Rushings, within a few miles 
of Bordentown. 

SraveENn Is_tanp, N. Y.—The application of 
the Belt Line Company for leave to 
change its motive power to electricity, 
has been granted by the railroad com- 
missioners. 

Lone Brancn, N. J.—The Long Branch 
commissioners have granted a franchise 
to the West End and Long Branch 
Street Railway Company to lay tracks 
on Second avenue. 

BENNINGTON, VT.—The owners of the elec- 
tric lights plants at Bennington and 
Hoosick Falls, N. Y., have in contem- 
plation the building of an electric rail- 
way between the two towns. 

Scranton, Pa.—The Jessup Rapid Transit 
Company; capital, $24,000. Directors, 
John J. Sweeney, of Winton; D. H. 
Barry and E. S. Dolph, of Scranton; 
W.G. R. Robertson, of Dunmore; and 
J. W. Smith, of Peckville. 

MARLBORO’, Mass.—Ex-Mayor S. H. Howe 
has purchased a controlling interest in 
the Marlboro’ Electric Street Railway 
Company. 

PHILADELPHIA, Pa.—Stockholders of the 
new Manayunk and Wissahicken Elec- 
tric Railroad have authorized the con- 
struction of the road without delay. 


AsHLAND, Wis.—An electric power and 
storage company has been formed, with 
a capital of $100,000, by Ashland 
parties. The company will manufact- 
ure electric storage batteries, under the 
patent secured by Leslie B. Rowley, of 
Asbland. 

Cuicaco, Itt. —The Western Telephone 
Construction Company; capital, $100,- 
000. Incorporators, James E. Kerlyn, 
George F. Stitch, John F. Scanlan and 
Miles Kehoe. 

NasHvVILLE, TENN.—The City Electric 
Light and Power Company is an appli- 
cant for a franchise. 

Norwa tk, O.—The Norwalk Electric Com- 
pany has beep incorporated with a cap- 
ital of $50,000. 

BrneuamTon, N. Y.—The Columbian Man- 
ufacturing Company; capital, $20,000. 
Incorporators, Eli 8S. Meeker, Lowell 
Blanding, F. E. Ross and 8. H. Sharp- 
steen. The company will manufacture 
water and electric motors. 

OrANGETOWN, N. Y.—The Fiber Conduit 
Company; to manufacture and sell 
pipes, conduits and tubes; capital, 
$50,000. Directors, Stephen R. Brad- 
ley, Jr., John D. Bradley, of New 
York City, Geo. C. Stephens, of Upper 
Nyack, and D, A, Van Ingen, of 
Brooklyn, 


55 


Electric Light and Power. 
CALDWELL, On1o.—Bonds to the amount 
of $25,000 will be issued for electric 
lights and street improvements. 


JeRSEY SHORE, Pa.—The Jersey Shore 
Electric Heat, Light and Power Com- 
pany has been incorporated with a cap- 
ital of $5,000. 

LANSFORD, Pa.—The Panther Valley Elec- 
tric Light, Heat and Power Company; 
capital, $10,000. Incorporators, W. 
W. Thomas, G. W. Davis, J. E. Dauer, 
J. A. Quinn and J. W. Maloy. 

Watertown, 8. D.—An electric mining 
piant costing $100,000 will be put in 
operation next summer in the Congress 
placers, near Spearfish. 

Cuicaao, Itu.—The Adams Electric Man- 
ufacturing Company; capital, $500,000. 
Incorporators, William B. Mather, 
William L. Sutherland, James S. 
Wheeler, Jr. 

WATERFORD, N. Y.—The Union Electric 
Light and Power Company, a consolida- 
tion of the Union Electric Light and 
Power Company and the Waterford 
Electric Light and Power Company ; 
capital, $150,000. Directors, E. 8. 
Kaufman and W. E. Acker, of New 
York city; Horace C. Train, of Green 
Island; William M. Lea, of Lansing- 
burgh, and others. 

Oapen, Uran.—The Salt Lake and Ogden 
Gas and Electric Light Company con- 
templates making improvements in the 
Ogden plant, to cost not less than 
$100,000. 

RIDGEFIELD, Conn.—It is intended to locate 
an electric light plant in Ridgefield. 
NASHVILLE, Inu.—The Nashville Mineral 

Springs Company has filed a certificate 
to add to its object the construction and 
operation of an electric light, power 
and street railway plant, and increasing 

its capital from $5,000 to $15,600. 

CuicaGco, Inu.—The Electric Purchasing 
and Investment Association; capital, 
$10,000. Incorporators, W. D. Greg- 
ory, Chas. E. Randall and E. M. Stan- 
nard. 





New Telephone Companies, 

Burrato, N. Y.—A new corporation formed 
recently is the Pulsion Telephone Com- 
pany, of Western New York. Its papers 
have been filed, and it will operate in 
Erie, Niagara, Chautauqua and Cattar- 
augus counties. The telephone lines 
are to be private and not connected with 
any general office. Its principal office 
is to be in Buffalo, and its capital is 
$50,000. Harmon W. Ladd, of Boston; 
George R. Taylor, Edward Smith, John 
C. Bains and Fred L. Bennett, of Buf- 
falo, are its directors. Mr. Ladd will 
be the manager. The instrument is not 
electrical, but works by a system of 
harmonized vibrations. The purpose 
of the company is to render telephone 
service cheaper. 

RENVILLE, Minn.—The Renville Consoli- 
dated Telephone Company; capital, 
$15,000. Incorporators, Jesse T. Brooks, 
M. J. Dowling and Timothy O’Connor. 

Quincy, Itu.—The Citizens’ Telephone 
Company; capital, $100,000. Incorpo- 
rators, James R. Smith, Wm. 8. War- 
field, George Wells and Chauncy 8. 
Castle. The company proposes to op- 
erate a telephone exchange and toll 
lines, and manufacture electrical ma- 
chinery and supplies. 

HARRISONBURG, VA.—The Virginia and 
West Virginia Telephone Company; 
capital, $10,000. Incorporators, Judge 
William McLaughlin and others. 

PorTLAND, Me.—The New Portland and 
Eustis Telephone and Telegraph Com- 
pany will construct a telephone line 
over the remainder of its chartered 
route from North Portland to Eustis. 

La CrossE, W1s.—The La Crosse Telephone 
Company, to build and operate tele- 
phone lines in La Crosse County; cap- 
ital, $50,000. Directors, J. H. Moulton, 
W. E. Sawyer, Wm. Lobmiller and 
Geo. H. Gordon, 
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*«“Fuse Wire and Its Use”? is the 
title of an interesting little pampblet sent 
out by the Shawmut Fuse Wire Company, 
161 High street, Boston. 


The Cutter Electrical and Man- 
ufacturing Company, 27 South Elev- 
enth street, Philadelphia, have sent out a 
very striking and artistic circular giving de- 
scriptions and price list of the ‘‘C-S” 
specialties, 

The Power Station being built by 
the Calumet Electric Street Railway Com- 
pany, Chicago, III., is approaching comple- 
tion. The engines to be used are four 300 
horse-power cross compound Ball engines, 
manufactured by the Ball Engine Company, 
Erie, Pa. 

‘¢Case Engines” is the title of one 
of the most artistic advertising folders that 
has reached us. It illustrates and describes 
all types of the Case engine, which is win- 
ning a prominent place in the engine field 
through the well directed and progressive 
methods of Mr. William S. Hine, the gen- 
eral sales manager of the J. T. Case Engine 
Company, New Britain, Conn. 


The North Shore Traction Com- 
pany, of Lynn, Mass., have placed the 
contract for their new car shed with the 
Berlin Iron Bridge Company, of East Berlin, 
Conn. The building will be 103 feet in 
width and 3800 feet in length, constructed 
entirely of iron and brick in order to have 
the station fireproof. The same company 
are also making an addition to a car shed 
for the Wilmington City Railway Company, 
at Wilmington, Del. 


The Central Electric Company, 
of Chicago, are putting on the market a 
porcelain socket without a screw (with the 
exception of the necessary birding screw). 
All the parts are thoroughly and well made, 
aod it is especially recommended to con- 
struction men on account of its simplicity in 
wiring. Both wires can be cleaned an equal 
distance from the cord knot, thus insuring 
the socket banging plumb. As a fixture 
socket it isan improvement over anything 
now on the market and deserves a wide sale. 

=< > 
Progress of Telephony and Telegraphy. 

The Journal Telegraphique under date of 
January 25, 1893, contains a very interest- 
ing editorial entitled ‘‘Revue de 1892,” 
which describes the marvelous progress 
made in commercial telegrapby and tele- 
phony both in Europe and the United States. 
It is stated that an increase of 340,000 kilo- 
meters of line wire has taken place during 
the last year, while about 10,000 new tele 
graph and telephone stations were estab 
lished, necessitating the use of 12,000 addi 
tional pieces of apparatus. 

Of special interest to the American tele- 
phone electrician is that portion of the edi- 
torial which is devoted to the growth of 
lovg distance intercommunication. On that 
point the writer expresses himself as fol- 
lows: 

The progress in interurban service, though 
somewhat slow, is, nevertheless, constant 
and satisfactory. Here, as in every other 
great industrial enterprise, the laying of the 
foundation culls for a large outlay of capi- 
tal. At present France is in telephonic con- 
nection with Belgium, Great Britain and 
Switzerland. Again, Switzerland inter- 
changes verbal communications with Ger- 
many by way of Milhouse and Constance ; 
with Austria by way of Bregenz; with Ba- 
varia by way of Lindau, and with France by 
way of Pontarlier. In the United States, 


Chicago has been interconnected with New | 


York, a distance of 1,500 kilometers, and 
that line works perfectly. The only draw- 
back we see is the high charge (45 francs) 
for a five minutes’ conversation, According 





to our view such a charge obstructs the de- . 
velopment of telephonic service over still 


greater distances. However, the price | 
charged for a conversation between New 
York and Chicago need not discourage us; | 
on the contrary, we hope that Chicago will | 
be the city from which a good many sur- 
prises for the electrical engineers may eman- 
ate in the future. 

May not the World’s Fair, so widely 
announced throughout the civilized nations, 
originate a novel system of electrical inter- 
communication without conductors, such a 
system as has been outlined by Mr. Preece ? 
Again, may not some invention be divulged 
at the Exhibition to justify the remarks of | 
Prof. W. W. Jacques before the German 
Technological Society of Boston, October 
6, 1892, that in future we shall instan- 
taneously reproduce at a distant station 
fac simile messages, pictures, or photo- | 
graphs? Such an invention would bring 
about a revolution in our present methods of | 
telegraphic inter-communication ; it would 
prevent the frequent telegraphic errors in | 
transmission and overcome one of the great 
est troubles with which our present tele- | 
graph administrations have to contend. It | 
should be remembered that recently Messrs. 
Edison and Kenny have taken out patents 
for a fac simile telegraph. 

Assuming that some such important new 
discovery were to be given to the world at 
the Chicago Exhibition, it would in our | 
opinion be an admirable twin issue to the 
telephone revealed to the visitors at the | 
Philadelphia Exhibition 15 years ago, which 
invention Sir Wm. Thomson, now Lord 
Kelvin, pronounced ‘‘the greatest wonder 
of the century.” 


>_> 
A Traveling Telephone. 

The introduction of general telephones in 
large apartment houses and office buildings 
is not so rapid as it should be. This is | 
possibly due to the fact that there has been | 
no means for bringing the telephone to the 
occupants when the occupants would not 
go to the telephone. 

Here is a bright idea in the use of tele- 
phones in high buildings. 

By the aid of the conveyor the instru- 
ment may be available for use on any floor 
of the building. The ordinary telephone 
set, comprising magneto bell, transmitter, 
receiver and battery, is mounted upon a con- 
veyor carriage sliding between grooved 
sides of a light elevator structure extending 
vertically between the several floors where 
the service of the instrument is desired. 
The conveyor is connected by a rope pass- 
ing over a pulley at the top of the elevator 
slides with a counterweight. The electrical 
connection of line and ground wires is made 
by spring brushes constituting the terminals 
of the instruments bearing upon metallic 
bands or strips attached to the front of the 
elevator frame, or, if preferred, may be 
effected by flexible conductors, after the 
manner of annunciator wires to a passenger 
elevator. 

Suitable openings are required in the floor 
next to the wall where the conveyor is 
erected to allow of the passage of the tele- 
phone set and a tray may be attached under 
the battery box for carrying letters or small 
parcels. To facilitate movement of the con- 
veyor a draw cord is made to extend down- 
ward from it, terminating at the under side 
of the counterweight. The same principle 
is also applied to the horizontal movement 
of atelephone set in establishments spread 
out upon a single floor, the rails upon which 
the carriage moves being in this instance 
utilized as circuit connections. 
ape 
Dark Times in Bavkepert. 


The electric light plant at Bucksport is 
busted and the town has gone back to kero- 
sene till the engine can be mended. A few 
minutes after starting up last night the en- 
gine was taken with a series of spasms, the 
parabola of the dewflicker got jammed hard 
to starboard, which, of course, caused the 
flopper to fall down on the mizzen recipro- 
cal eccentricity gimmick, and this brought 
the whippletree chuck up against the gov- 








| oy John Tregoning, M. E., 
Tho 





ernor, bent the council, and, as a natural 
consequence, the lights went out, as one | 
might naturally suppose who is posted on | 
machinery.— Bangor, Me., News. 
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THE AMERICAN BELL TELEPHONE COMPANY, 


125 MILK STREET, 


- BOSTON, MASS. 





This company owns the Letters-Patent No. 186,787, 
granted to Alexander Graham Bell January 30th, 1877, the 
scope of which has been defined by the Supreme Court of 
the United States in the following terms: 

‘The patent itself is for the mechanical structure of an 
electric telephone to be used to produce the electrical action 
on which the first patent rests. The third claim is for the 
use in such instruments of a diaphragm, made of a plate of 
iron or steel, or other material capable of inductive action ; 
the fifth, of a permanent magnet constructed as described 
with a coil upon the end or ends nearest the plate; the 


sixth, of a sounding box as described; 


the seventh, of a 


speaking or hearing tube as described for conveying the 
sounds; and the eighth, of a permanent magnet and plate 
combined. The claim is not for these several things in 
and of themselves, but for an electric telephone in the con- 
struction of which these things or any of them are used.’’ 
This company also owns Letters-Patent No. 463,569, 
granted to Emile Berliner November 17, 1891, for a com- 
bined telegraph and telephone, and controls Letters-Patent 
No. 474,231, granted to Thomas A. Edison May 3, 1892, for 
a speaking telegraph, which cover fundamental inventions 
and embrace all forms of microphone transmitters and of 


carbon telephones. 
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SATISFACTION 
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when you want it, and get it at a low price. 
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PITTSFIELD, XASS. 
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A, F. MOORE, 200 N. Third St., Philadelphia. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
IsscED ON Marcu 7, 18938. 


492,394 Insulator bracket; William N. Eichberg, 
Chicago, Ill. 

492,398 Closed electric conduit for railways; 
Adolph Heiser, Chicago, Ill. 

492,402. Electric train-controlling apparatus. 
192,403 Means for operating throttle valves of 
steam engines; Frank E. Kinsman, Plainfield, N. J. 

492,422 Battery jar; James F. McLaughlin, Phil- 
adelphia, Pa. 

192,456 Switch for operating shunt wound elec- 
tric motors; Frederick H. Berry, Milwaukee, Wis. 

492,457 Electric railway block system; Francis 
O. Blackwell, Boston, Mass., assignor to the Thom- 
son-Houston Electric Co., of Connecticut. 

492,467 Long distance electric telephony ; Charles 
M. Haynes, Omaha, Neb. 

492,471 System of combined telephony and teleg- 
raphy; Fratk A. Pickernell, Newark, N. J., assignor 
to the American Telephone and Telegraph Co., of 
New York. 

492,478 Electric burglar alarm; Charles F. A. 
Sturts, San Francisco, Cal. 

492,480 Transformer and means for developing 
rotary magnetic fields; Charles S. Bradley, Avon, 
am Be 








492,482 Signaling apparatus and circuit. 492,483 
Busy signal for telephone circuits; Edward J. Hall 
Morris and Frank A. Pickernell, Newark, N. J., 
assignors to the American Telephone and Tele- 
graph Co., of New York. 

492,484 Telephone central station circuit; James 
L. MeQuarrie, Boston, Mass., assignor to the Ameri- 
can Bell Telephone Co., same place. 

492,486 Coin-controlled machine for administer- 
ing electricity; William R. Pope, New York, N. Y., 
assignor to the National Electric Machine Co., 
same place. 

492,492 Electric car brake. 492,493 Automatic 
speed indicator and recorder; Wendel C. Fletcher, 
St. Louis, Mo., assignor to Norman P. Willard, 
trustee, Chicago, Ill. 

492,497 Electric signaling apparatus; William H. 
Kenyon, New York, N. Y., assignor to the Hall 
Signal Co., of Maine. 

492,519 Electric annunciator; John R. Hard: 
New York, N. Y. 

492,524 Electric motor; Franklin H. Beers, New- 
ark, N. J. 

492,526 Multiple switch for overhead trolley 
lines; William H. Brodie, New York, N. Y. 

492.544 Lightning arrester; Charles F. Scott, 
Pittsburgh, Pa., assignor to the Westinghouse Elec- 
tric and Manufacturing Co., same place. 

492,545 Electric signaling apparatus; Werley 
Trafford, New York, N. Y. 

492,547 Thermostatic fuse device, 492,548 492,- 
549 Lightning arrester; Alexander Wurts, Pitts- 
burgh, Pa., assignor to the Westinghouse Electric 
and Manufacturing Co., same place. 

492,563 Keyed musical instrument actuated by 
electricity; Paris E. Singer, London, England. 

192,597 Telephone tablet; John R. Pruyn, Chi- 
cago, Ill., assignor of one-half to Charles J. Miller, 
same place. 

492,592 Detecting apparatus for coin actuated 
boxes; George A. Tauberschmidt, Washington, 
b. C., assignor of one-half to Edwin S. Clarkson, 
same place. 

492,598 Railway appliance; 
Newark, N. J. 

492,627 Apparatus for electrically propelled cars; 
Charles J. Kintner, New York, N. Y., assignor of 
one-third to Gustav Stahl, Philadelphia, Pa. 

492,633 Electric lighting system; Robert W. Rol- 
lins, Hartford, Conn. 

492,645 Electric railway signal; Howard St. C. 
Wait, New York, N. Y. 

492,646 Electric alarm money drawer; William 
J. Walker, St. Louis, assignor of one half to Alex- 
ander L. Bedford, Savannah, Mo. 

492,649 Lightning arrester; Thomas W. Wheat- 
ley, Wilkes Barre, Pa. 

492.650 Electric are lamp; William P. Wilmann, 
Allegheny, Pa. 

492,659 Electric railway; Michel Angelo Caltori, 
Rome, Italy. 
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NEW YORK, MARCH 11, 18993, 


Containing the Addresses read before the Sixteenth Convention of the National Electric Light 
Association, St. Louis, Mo., February 28, March | and 2, 1893. 








Wrought versus Cast Iron for Field 
Magnet Frames. 


READ BEFORE THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, AT 8T. LOUIS, 
MO., BY A. D. ADAMS. 





( Abstract.) 


The aim in this paper is to point out some 
if the advantages of wrought iron over 
cast iron for the field magnet frames of bi- 
polar dynamos. 

The researches of Professor Ewing and 
Dr. Hopkinson show that the same magnetiz- 
ing force per unit of length, as measured 
in ampere turns, which produces in good 
hammered scrap iron a magnetization of 100,- 
000 lines per square inch, produces in good 
gray cast iron only about 42,000 lines per 
square inch, and these values are about as 
high as we can goin either of these metals 
ind get anything like a proportionate in- 
crease in magnetism for increase in magnetiz- 
ing force. 

If, then, the same number of ampere 
turns are to be used for a given length of 
magnetic circuit, cast iron must be about 
two and a half times the section of wrought 
iron, 

Since the field magnet, to have the same 
magnetic carrying capacity at the same per- 
meability, must have about two and a half 
times the section when made of cast as when 
made of wrought iron, the weight of cast 
iron for the same type and capacity of ma- 
chine will be about two anda half times 
that of wrought. 

In order to compare the relative amounts 
of copper required in field magnet windings 
for machines of the same capacity, but with 
different metals in the field magnet, the 
same wattage or exciting current must be 
issumed for all types. 

Take two machines of the same type and 
capacity, with the same length and section 
of air gap between the armature core and 
pole pieces,and let one field magnet be made 
of wrought and the other of cast iron, 
throughout, each having the ficld magnet 
core circular in section and the area of the 
cast iron core two and one-half times that of 
wrought 

Since the ampere turns required on each 
magnet are equal, also the watts expended 
in winding, there will be the same number 
of turns of wire on the ca3t iron as on the 
wrought iron field. 

As the two field cores are circular in sec- 
ion and one two and a half times the area 
‘f the other, the length of wire required 
round the cast iron will be to that around 


he wrought iron core as 4/ 24: 1. 


Since the weight of copper required to 
ransmit a given amount of electric energy 
t a given pressure and loss varies as the 
square of the distance, the weight of cop- 
per on the cast iron will be to the weight 
of copper on the wrought iron core as 


{ 7 24 ) : 38= 24. : 1. 


The general practice among American 
manufacturers of bi-polar dynamos and mo- 
tors is to use either cast iron entirely or cast 
iron yokes and pole pieces and wrought iron 
cores. 

In the latter case the sections of the cast 
iron parts are usually made only about one 
and a half times that of the wrought iron. 

With these proportions between the 
wrought and cast iron either an excessive 
amount of magnetizing force must be ex- 
pended to drive the magnetism through the 
pole pieces and yokes, or else the wrought 
iron core must be only saturated to a very 
low degree, 

The amount of copper or field current 
must be, in either case, considerably in- 
creased above that required when the cast 
and wrought iron parts have their correct 
relative proportions. 

Magnetic leakage is considerably increased 
by the use of cast iron, as compared with 
wrought iron, by reason of the ter sur- 
face of the cast iron, also the much higher 


relative degree of saturation at which it is 
frequently used. 

It is evident from the above that the 
weight of iron and copper for the field 
magnet and winding in a machine of given 
capacity are both more than twice as great 
when cast as when wrought iron is used 
entirely. 

When the field magnet is made partly of 
cast and partly of wrought iron, the increase 
of iron and copper is not so great and varies 
with the relative section of the cast and 
wrought iron parts. 

The advantages of wrought iron over cast 
for the field magnets of bi-polar dynamos 
seem to be more generally appreciated in 
England than with us, as nearly all the 
leading makers of such machines there use 
forged, wrought iroa entirely for field mag- 
net frames. 

As the relative magnetic value of wrought 
and cast iron become more generally appre- 
ciated by dynamo builders in this country, 
the former will, no doubt, be much more 
generally adopted. 

The following data of a two horse-power, 
110 volt motor, designed by the writer, and 
having a forged, wrought iron field magnet 
throughout, may be of interest as illustrat- 
ing some of the above points: 

Type of motor, bi-polar. 

Type of armature, smooth core, Gramme. 

Weight of motor, 250 pounds. 

Speed of armature without load, 1,700 
revolutions per minute. 

Turns of wire on the armature, 360. 

Size of wire on the armature, No. 15 B. 
&. S. gauge. 

Weight of armature wire 3;, pounds. 

Resistance of armature, cold, 43, ohm. 

Resistance of field coil, cold, 140 ohms. 

Current in field coil, ¥;5; ampere. 

Wire in field coil, 26 pounds No, 21 B. & 
8. gauge. 

Particular attention is called to the num- 
ber of indicators on the armature of this 
machine, namely, 360, which is very small 
when its weight and the moderate speed at 
which it runs are taken into consideration. 

It is very evident that these results could 
not have been obtained had cast iron been 
used, either wholly or in part, for the field 
magnet. 

It may be pointed out that the weight of 
wire and the energy required for field 
excitation might have been considerably 
reduced had it been thought best 
to reduce the length of the air gap, 
but it was desired that the field 
exciting force should practically overcome 
the tendency of the armature to distort the 
magnetic field in the air gap, which result 
has been obtained by the above construction, 
so that no change of lead, with the brushes, 
is necessary when the load of the motor is 
varied from nothing to its full capacity. 





Relation of Insurance to Electric Light- 
ing and Power. 





READ BEFORE THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, AT 8ST. LOUIS, MO., 
BY WM. BROPHY. 


( Abstract.) 


It has been my good fortune to be ina 
position to witness the early attempts to in- 
troduce the electric light, and the attitude 
of the insurance companies and their agents 
as well as State and local boards. 

Those who were disposed to give it even 
a half-hearted welcome were very few, while 
those who received it as another element of 
destruction of property and insurance divi- 
dends were largely in the majority. 

Those engaged in the insurance business 
and those engaged in the manufacture and 
sale of electric lighting apparatus, as well 
as those who furnish electric light and 
power, have one common end in view, viz., 
to secure at least a fair return on the capital 
invested in their business and for their own 
time and labor. Each of these interests 
needs the help of the other, and there is neo 
good reason why one should antagonize the 
other. That this has been done in the past 





I will not deny, but to say that the insur- 
ance companies were wholly to blame for 
their hostility to the introduction of the 
electric light would be manifestly unfair, to 
say the least. 

It may be said that they should have 
familiarized themselves with the new ele- 
ment, and learn how to keep it under con- 
trol. The answer to that might be, to 
whom were they to apply for such informa- 
tion? Those in the electric lighting busi- 
ness were not overburdened with a knowl- 
edge of this subtle force, and they, being 
but human, could not be expected to admit, 
if they believed it, that it would increase 
the fire hazard at all, for such an admission 
would arouse the antagonism of the insur- 
ance companies and prevent the growth of 
their business. With the crude methods at 
first employed for the transmission of the 
electric current from dynamo to lamps and 
circuits, fires of more or less magnitude were 
quite frequent, with consequent loss to the 
insurance companies. These unfortunate 
happenings did not tend to cause them to 
look upon this new candidate with unquali- 
fied favor. On the contrary, many were 
inclined to look ona building equipped with 
electric lights as worthy of a place on the 
‘* prohibited list,” while others viewed them 
as extra hazardous and not to be eagerly 
sought for by local or special agents, even 
at a very high rate of premium. 

But in spite of the evident hostility of 
this powerful combination, the electric light 
made slow but steady progress in the good 
graces of the public, and while looked upon 
as being capable of doing more than its 
share to reduce dividends on insurance 
stocks, yet it has gained somewhat in favor 
with them. 

How to deal with this new, and to most 
people’s mind dangerous, element was a 
most serious question with the underwriters 
ofthis country. To many it seemed best 
to increase rates all along the line where it 
was introduced, and thus prevent or dis- 
courage its use. Had such action been 
taken, there is no doubt but that it would 
have had the effect of retarding the growth 
of the electric lighting business very greatly 
indeed. Fortunately, this last expedient 
was resorted to in only a small portion of 
this country. 

In that little corner of our great and 
glorious country known as New England, 
the insurance organization known as the New 
England Insurance Exchange was most 
fortunate in its selection of a chairman for 
its then new committee on electric lighting. 
He found time, while performing his regu- 
lar duties as a special agent, to post himself 
up in the mysteries of dynamic electricity, 
and as his knowledge increased, his friend- 
ship for this form of illumination and those 
engaged in producing it increased in like 
proportion. 

The task of determining the best course 
for the underwriters to pursue towards it 
was no easy one for those who undertook it. 
Fortunately, they were conscious of their 
own inexperience and inability to give in- 
structions until they had devoted a sufficient 
time in observation and study of the subject. 
This information was accepted, not only 
from the most eminent men, but from those 
occupying the most humble position in the 
business. 

In this way the inspector, instead of as- 
suming a knowledge which he did not pos- 
sess, for the sake of increasing his own im- 
portance in the eyes of those who employed 
him, kept in touch with those whose daily 
experience enabled them to detect any in- 
herent weakness in the devices and systems 
of transmission, and enabled him to assist in 
perfecting the same by advocating all im- 
provements that increased the safety and 
did not impair the efficiency of the system. 
In this way the standard of safety has been 
raised toa degree that approaches perfection. 
In this way fire losses caused by electric 
current decreased, notwithstanding the 
enormous increase of electric light, power 
and railway business, and the fears of the 
insurance companies were in a great meas- 
ure allayed. 


I will try to point out the best methods to 
pursue to stop the silly twaddle about the 
dangers of electric lighting by professional 
agitators, sensational newspapers and timid 
old ladies of the male persuasion, and de- 
prive the smart (?) insurance man, who 
insists that there are hidden dangers con- 
tained in every portion of the plant, that 
compels him to charge an increased rate of 
premium for its production and use of his 
stock in trade. 

The published opinions of some of these 
gentlemen who do business in that smart 
little city sometimes known as the ‘‘ Hub 
of the Universe,” that has suffcred quite 
recently from an unusual number of very 
large fires, as to the part that electricity bas 
played in causing the same, would polarize 
a dynamo and paralyze its owner. 

A few choice quotations are 
appended : 

““The Remick fire was caused by elec- 
tricity.” ‘‘I think there is an epidemic of 
fires, as in 1872, and insurance companies 
must vield gracefully to the inevitable. 
Still, it is obvious that they must have more 
money, and that those trolley wires must 
come down.” ‘Many who were not willing 
to be quoted assigned the electric wires as the 
cause of much of the fire loss, and claim to 
see a connection between the growth of the 
fire loss and the growth of the use of elec- 
tricity in the same district.” 

The men mentioned in the last paragraph 
are to be commended for their modesty in 
not wishing to have their names handed 
down to posterity as the wise(?) men of 
the ‘‘ modern Athens.” 

In the city of Boston, mind you, the 
Board of Underwriters have for a number 
of years maintained a system of electric 
light inspection, paid for by assessments 
levied on electric lighting companies, also 
on firms and individuals engaged in electric 
construction. The city is compelled by 
the State law to maintain a similar system 
of inspection. In addition to this, one of 
the electric lighting companies, whose 
officers are not possessed of an abiding faith 
in either of the above named systems of 
inspections, makes it a point to inspect all 
wiring before they will connect thereto. 

Yet with all these safeguards and checks 
on those engaged in electric lighting and 
construction, those men ‘‘claim toseea 
connection between the growth of the tire 
loss and the growth of the use of electric- 
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ity. 

‘The rea] fact in the case is that millions of 
insurance has been placed by the agents and 
brokers on age | that has been far more 
hazardous than the very poorest electric 
light plant in the business portion of the 
city in question ; ordinary prudence having 
been thrown to the winds in writing such 
insurance, the inevitable consequences of 
such folly ensue, viz., disastrous fires. The 
agent who sees a possible loss of commis- 
sions hastens to give a plausible excuse to his 
companies by charging the orgin of the fire 
to electricity, and demands an investigation 
of the fire department for not extinguishing 
them before they were kindled, concealing 
the fact that his own methods of placing 
insurance encourage incendiarism and pro- 
mote carelessness. 

In. view of the fact that it is now proposed 
to add a small charge to the rate of insurance 
where electric lights are ‘* installed in com- 
pliance with board rules and specifications,” 
and a charge of 25 cents where they do not 
meet with the approval of the insurance 
inspector, I would advise you to pursue the 
following course: 

Where a company does its own wiring 
for its customers, proceed with as much 
care as though the building in which you 
are installing wires and fixtures was your 
own and you had no insurance onit. Where 
the work is done by others, inspect —_ 
foot of wire, every joint, cut-out, switc 
and insulator, and on no account turn on 
current unvil you are satisfied that it is as 
safe as it is possible to make it. Do not rely 
on the uncertain movements of the insurance 
inspector or any other system of inspection 
that too often fails to inspect. You are the 
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one whose business will suffer from the bad 
effects of fires caused by defective wiring. 

We now come to the electric light station. 
Do not rent one end or the basement of a 
flour, saw or planing mill,and place your 
machinery in it, and expect to get any better 

“than the rates charged on the buildings 
named above. While they are considered 
extra hazardous risks, insurance boards in 
their wisdom(?) will tell you that the intro- 
duction of electric light machinery increases 
the hazard and also the rate. This state- 
ment may cause you to smile, but there are 
those whose early experience have found it 
no laughing matter. 

Do not place it in some old abandoned 
building, for, as in the above case, an 
increase of rates will follow. Do not set 
your machinery down on the ground and 
build a tinder box around it, for besides 
assuring high rates of insurance, it does not 
speak well for the business sagacity of the 
owner. 

Proceed as though you propose to doa 
legitimate business and for all time.. Build 
your station on solid foundation, the walls 
of brick or stone, not over two stories high 
—better only one—solid brick or stone 
foundations for engines, boilers, dynamos 
and pumps;a solid brick wall —— 
three feet above roof between boiler anc 
engine room ; the floor of boiler room of 
brick, stone or cement; if building is two 
stories high, have the boiler room the same, 
having clear, open space between floor and 
roof ; floors of engine room, if dynamos are 
not placed therein, can be of iron or stone ; 
if dynamos and other apparatus are in the 
same room, floor should be of three-inch 
plank, tongued and grooved, with hard- 
wood floor of one-inch boards, matched and 
laid at right angles to, or diagonally on, the 
plank, the whole laid on heavy square 
timbers or iron I beams; the roof should be 
of three inch plank, splined and grooved, 
resting on square, hard wood timbers or 
trusses of iron or I beams; cover this with 
slate, tin or gravel, according to pitch; 
leave the walls bare ; do not attempt to im- 
prove their looks by covering them with 
wood and creating concealed spaces ; roof 
and ceiling, ditto; enclose stairways with 
plank, and provide self-closing doors there- 
for ; cover the doors in brick partition walls 
with tin; also the frames; do not build a 
wooden hen-coop or Turkish pagoda on top 
of roof, and call it a wire tower ; build from 
floor of dynamo room, of brick or tile, a good 
substantial tower, of ample size for all wires; 
put them in systematically and not by 
guess; make switchboard of good, hard, 
well seasoned wood, skeleton in form, or use 
the sides of brick or tile tower; if slate 
switchboard is used, bush all holes through 
which wires, plugs or other connections 
carrying high potential currents pass, with 
glass, porcelain or hard rubber; do the 
same if sides of brick wire tower are used ; 
use this same material where wires pass 
through floors or other woodwork ; secure a 
supply of water for protection against fire 
from town or city mains, if available and 
pressure is sufficient. In doing this have 
pipe leading into station of ample size. It 
costs no more to excavate for a six-inch 
pipe than it does for a one-inch, and the 
difference in cost of pipe is not enough to 
outweigh the value of an abundant water 
supply in case of fire, for, like the Texan’s 
revolver, then is the time when you want it 
and want it bad, If water cannot be secured 
in this way, make your boiler pumps sufli- 
ciently large to throw, when connected 
together, or working singly, from three to 
five hundred gallons per minute, according 
to circumstances, Remember that all elec- 
tric apparatus, including dynamos, is very 
susceptible to damage by fire or water, and 
by reducing the amount of combustible 
material in your plant you reduce the 
possibilities of a large fire and the necessity 
for a large amount of water. 

Do not, if possible, build your station 
adjoining or too close to such risks as oil 
retineries, planing, saw and flour mills, 
grain elevators, etc. If obliged to do so, 
have no, oras few openings as possible in 
the exposed side or end, and provide metal 
covered shutters for these few. Run all 
your wires in plain sight, leaving ample 
space between them. 

In planning your station, allow for future 
growth and enlargement, without disturb- 
ing the present arrangement of machinery, 
ete. Store your oil, and, if possible, your 
other supplies, outside the station, and if 
you have a repair shop, do not have it in the 
second story, attic or basement. It is much 
better outside the building. If you must 
have it in the building, do not box it up out 
of sight, but separate it, if you must, by an 
open partition or fence from the rest of the 
building. 

Divest your own mind of the idea that 
dirt, grease and slush must be the wedded 
partner of an electric light station, and 
impress on that of your employés that an 
absolute divorce must be granted if the 
marriage ceremony has been performed. 
‘Cleanliness is next to godliness,” but 
nowhere does this maxim apply with such 
force as in an electric light station. 

Having finished your plant in accordance 
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with the foregoing requirements, you need 
have no fears of acts of unneighborly 
conduct or apparent neglect of your property 
by the ever active insurance agents. Instead 
of waiting for you to seek them out and 
beseech them to insure it, they will be as 
attentive to you as the most ardent young 
suitor ever was to his lady love. 
—_ ___.-<- 


Some Experiences with the Alternating 
System. 


READ BEFORE THE NATIONAL ELECTRIC 
JAIGHT ASSOCIATION AT ST. LOUIS, 
MO., BY R. H. STERLING. 


(Abstract.) 


I will take the principal features of an al- 
ternating station in detail, describing what 
have been our results and the best practice 
in my experience. ’ 

I will begin withthe switchboard—a sub- 
ject often discussed in these meetings, but 
none the less important—-and I will try as 
much as possible not to go over the same 
beaten track, with possibly some new de- 
tails. A circuit board is eminently better 
made of marble, as a matter of both safety, 
durability and appearance, and should have 
plenty of space between it and the wall. 
The dynamo bus wires should run in hori- 
zontal rows on the back, with plug holes 
extending through to the front, to connect 
to either side of each changing switch. 
There is a changing switch, of course, for 
each feeder or circuit, and all bus wires can 
be connected to any particular feeder. The 
front of the board should be divided into 
perpendicular panels, each panel represent- 
ing a feeder. 

On the back there will be the converter 
for voltmeter, compensating devices, etc., 
and the fuse blocks. These are preferably 
placed on the back, asit is an unpleasant 
thing to have a fuse blow in a man’s face, 
and they should not be so high on the board 
that they cannot be reached standing on the 
floor. Many of you, undoubtedly, have 
had trouble with a fuse arcing, and finally 
melting the fuse block into a conglomerate 
mass, or setting fire to the switchboard. 
There are two simple remedies for over- 
coming this ; one is to have all fuses covered 
with a piece of asbestos paper rolled around 
the fuse wire or link in the form of a tube, 
a little larger on the inside diameter than the 
wire, to allow for radiation of heat, so that 
the fuse will not melt under its rated 
capacity. These asbestos tubes are very 
easily made. and can be pasted either with 
shellac or silicate of soda, which is prefer- 
able, the idea being that when a fuse is 
blown, the pent-up gases in the tube are 
forced out at either end so violently that 
the resulting arc is dissipated immediately. 
I believe I am not the originator of this idea, 
but believe we can claim the use of asbestos 
as our own, and which isthe only substance 
that is practicable. 

Another simple plan to prevent arcing is 
to have all fuse blocks placed on a narrow 
shelf, with their faces up, as there is always 
a tendency in an arc to take an upward 
direction, owing to the current of heated 
air resulting from it, and in taking this 
direction there is a natural pulling away of 
the are from the two metallic portions of 
the fuse block; whereas, were it in a per- 
pendicular position, with the current usually 
coming in at the bottom of the block, this 
upward tendency of the arc only completes 
the path across the gap, and so continues 
arcing. Fuse wire as now made is quite 
reliable as to its carrying capacity, but, like 
many other good things, is not trustworthy 
if abused. A lead fuse, either wire or flat 
link, should never be screwed down under 
a screw head and washer, no matter how 
small the carrying capacity it is intended 
for. This may do fora short time, but the 
soft metal soon loosens up, a poor contact 
is formed, and the fuse melts from the heat 
thus generated, causing no end of annoy- 
ance. This applies to fuses, no matter 
where they are used, all over the circuit. 
The one way out of this is a small, flat 
copper terminal, slotted to slide under the 
screw head, and soldered to each end of the 
fuse wire. The carrying capacity of the 
wire can be stamped on one terminal. These 
are cheaply made. A boy with a punch 
and die can stamp out many hundreds of 
them in a day, and the soldering, with a 
little experience, is rapidly accomplished. 
Had we adopted these fuses when we first 
began to furnish light, five years ago, and 
insisted on all inside wiring being fused in 
this manner, we should have been many 
dollars ahead to-day, and there would have 
been fewer lights out during that time. 

Nine-tenths of the calls on our complaint 
book show a record of fuses blown in branch 
or main blocks of inside wiring, which we 
have to send men out to replace, and from 
repeated inquiries from these men I find 
that this same proportion of nine-tenths 
would hold good for fuses that had blown 
or rather melted from poor contact, due to 
lead becoming loose under screw heads, and 
from no cause of short circuits, overloading 
or trouble in the wiring. We now compel 


all wiring contractors to use a copper termi- 
nal fuse, and we ourselves replace all blown- 
out ones with this style; but with 75,000 
lights connected up, we do not see our way 
clear to weeding out the old fuses just at 
present; so let this be a warning to those 
young in tbe business. 

On the front of the switchboard we have 
for each section or panel a volt and ampere 
meter for every feeder, one over the other, 
and surmounting these a pilot lamp run 
from the converter supplying the volt 
meter, whose primary should be tapped on 
the feeder wires above the fuse block, so 
that should a fuse go out quietly, as is gen- 
erally the case when fuses are arranged 
in the manner I have mentioned, the attend- 
ant’s attention will be called to the fact by 
the extinguishing of the pilotlamp. The 
changing switch, generally placed on the 
front of the board for each feeder, should 
be about breast high, so as to be easily 
reached to make a quick throw. I say 
usually placed on the front of the board, as 
it isonly recently that a new switch has 
come out that has its jaws and contacts so 
arranged that it can be placed on the rear of 
the panel, with the lever extending through 
a slot to the front of the board. Thisisa 
matter of great safety to the switch tender, 
for, as stations increase in size and load, a 
new element of danger sometimes manifests 
itself in the act of throwing these changing 
switches. A violentarc is formed which fol- 
lows across from one set of contacts to the 
other, throwing two dynamos in multiple 
through the medium of this arc, burning 
the attendant’s face and hands, and some- 
times wrecking an armature, as, of course, 
the two dynamos are not apt to be in syn- 
chronism when thus thrown together. 
Placing the switches horizontally will lessen 
greatly the continuance of this arc, on the 
same principle that I have mentioned the 
placing of fuse blocks on the switchboard 
with their faces up, and a fibre or slate par- 
tition between the jaws will prevent the arc 
short-circuiting the dynamo. This annoy- 
ance is only met with on feeders of consid- 
erable length and those having a large num- 
ber of converters on them. It is due to 
inductive discharge from converters and 
line, and is similar to the extra current or 
field discharge of a dynamo. Its occur- 
rence depends largely upon the period in 
the wave phase at which the circuit is 
opened, and is proportional to the length 
of the circuit and the number of converters 
connected on the line. I have found this dis- 
charge to occur more frequently on circuits 
whose converters were partially loaded. This 
would naturally seem to be the result when 
the secondary coils of the converters were 
exerting no action on the primary, but I 
have had the most severe arcing on circuits 
with heavy loads. The damaging result of 
these arcs, however, has been entirely 
diminished since placing the switches hori- 
zontally, as Ihave described. I have spoken 
only of the feeder ammeters. There should, 
of course, be an ampere meter for each 
dynamo. These are preferably placed 
together in a group at one end of the board, 
so that at a glance the attendant can see 
what load he is carrying, or on what dyna- 
mo there remains room for more feeders as 
the load comes on or goes off. The regu- 
latorsand rheostats can be placed at the base 
of the switchboard, or, much better, if there 
is room, ina compact row out in front of 
the board about four feet, on a strong 
framing of wood or iron, so that all the 
voltmeters can be watched at the same time 
that the adjusting of the pressure is taking 
place. This saves the annoyance of the 
attendant jumping from the rheostat out to 
the front to catch a glimpse of the volt- 
meters to see how near he has come to 
guessing at the right amount of resistance 
he should have thrown in or out. The result 
will be far better service if the rheostats are 
thus arranged. 

This now brings us up to the remaining 
feature of the switchboard—the lightning 
arrester—though I cannot say that, neces- 
sary as this last-named appliance is, the 
switchboard is the all-important place for 
it. There may, however, be a lightning 
arrester on each side of every feeder, placed 
in a row on the top of the board or on the 
wall back of it, and a heavy copper wire 
running along past this row and connected 
to each arrester with a tap wire, and the 
main wire leading to a good ground in as 
straight a path and with as few crooks 
and turns as possible, as every bend offers 
a source of self-induction detrimental to the 
flow of the lightning discharge. The source 
of ground cannot be too perfect; have sev- 
eral of them radiating off to different points, 
to a mass of metal in a well, or soldered to 
a water main, so, should one fail, the other 
may berelied upon. The lightning arrester 
itself should be an instrument devoid of 
fuses, be capable of rupturing instantly the 
arc formed, and still remain set for a second 
discharge ; should be free from all moving 
parts ; not absorb energy, and should be 
so reliable and substantial that they could 
be set up anywhere on the line and forgot- 
ten, and still perform their duty. This may 
seem to you like an ideal instrument, but, 
so far as alternatiug currents are concerned, 
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I am positive that this state of perfection 
has been attained in a certain arrester now 
on the market. There is no question about 
the efficacy of lightning arresters placed 
out on the line, if we wish to keep the 
lightning out of the station and protect our 
converters, especially in districts remote 
from other wires and tall buildings, as in 
the residence portion of lighting. It is a 
good plan to place one at the end of each 
feeder and branch main, and scattered at 
intervals midway on the circuit ; they also 
are a wise protection over a large bank of 
transformers, notwithstanding the fact that 
we are taught to believe that lightning ab- 
hors an inductive resistance as nature does 
a vacuum, and that a collection of such re- 
sistance .would be self-protection, yet it 
does not prevent the discharge entering the 
case cf the converter ; then it does not have 
to jump much more than the space of one- 
eighth of an inch over to the plates to 
ignore these inductive coils, reach the sec- 
ondary outlets, and thence to the house 
wiring, when it generally finds an easy path 
to earth with the close proximity of inside 
wires to gas and water pipes, and especially 
on combination fixtures with poor insulating 
joints. This does not always completely 

urn out the converter, as oftentimes this 
discharge has only ruptured the primary 
coils on the first turn of the wire at the 
point where it has jumped to the frame 
holding the plates, and is easily repaired. 
I imagine this is the case when a discharge 
takes place when there is no dynamo current 
on the lines; at other times there is a com- 
plete destruction of both coils. In a great 
many instances we have traced converters 
burned out by lightning to defective insula- 
tion in the house wiring. Whether the 
ground actually existed before the disrup- 
tive discharge, or was caused by it, we 
could not always tell. I did find one place 
where the wire was fused to a gas pipe up 
in the attic, the discharge evidently having 
jumped through the insulation, as the wire 
had been carelessly left resting on the pipe. 
Of course, the primary fuse, having blown 
in the burning out of the converter, did not 
leave the circuit permanently grounded. 
We do not want the house wiring a safety 
valve to relieve the circuits of their static 
charges, therefore, having lightning arrest- 
ers, plenty of them, that will offer an easier 
path to earth across small arcing gaps, 
smaller than can be found in the converters ; 
but no matter how perfect the arrester is, it 
is valueless unless it has a good ground con- 
nection and a straight copper wire, not 
smaller than No. 6, without bends or turns, 
connecting the two. A very convenient 
method I have found to make a reliable earth 
connection for arresters out on the lines is to 
dig a hole at the foot of the pole about two 
feet in diameter, three feet deep, and driv- 
ing down through it a 12-foot length of 1} 
inch galvanized iron pipe, having on the 
lower end a driven-well point to allow it to 
be driven easily, and a cap screwed on the 
upper end to prevent the sledge hammer 
splitting the pipe. The No. 6 wire can be 
more thoroughly soldered to the pipe before 
it issunk. The upperend should be driven 
to about one foot below the surface, and the 
hole filled in with finely broken coke, which 
increases the conducting surface at that part 
of the earth that isthe dryest, and the lower 
end of a 12-foot pipe will usually be in 
moist earth, and can be relied on to furnish 
good connection at all times. I once had an 
electric light man tell me that he considered 
asmall coil of wire buried just under the 
surface of the earth sufficient grounding, as 
the rain would immediately soak the earth 
and make all the ground he wanted. Ihave 
observed severe lightning discharges that 
took place before a drop of rain had 
fallen. 

While on the subject of the burning out 
of converters, I will mention an annoyance 
we sometimes meet with in a primary fuse 
blowing, arcing and welding the leading-in 
wires to the case, or so carbonizing the fuse 
box that a short-circuit is formed on the line. 
This will always be the case where a fuse 
carrying a high potential current blows in a 
pent-up space, with no chance for the gases 
to escape. The arc is being fed, and in- 
creases until a fuse is blown at the station 
and shuts off the supply of current. Gener- 
ally, on throwing in this feeder again, after 
replacing the station fuse, it will be found 
to work all right if the wires are not fused 
to the converter case, or everything is not 
carbonized inside. We have in some 
instances, on its again blowing the station 
fuse, fused up a little heavier and finally 
removed the trouble, not fusing to that ex- 
tent that it would wreck the armature. We 
are learning now that it is far preferable to 
have no primary fuses in the converter case, 
but a large primary fuse and switch box 
combined, removed from the converter to 
protect it. We have long since discarded 
secondary fuses in converters, replacing 
them with copper wire ; and Jet me remark 
here that this is what a member of this As- 
sociation meant when he made the statement 
before one of its conventions that we had 
been substituting copper wire for all our 
primary fuses, he evidently mistaking the 
primary for the secondary end of a converter. 
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This would also be a sad mistake to make 
when fooling with hornets. 

This short-circuiting of the line by the 
burning out of converter fuses and other 
causes led me to adopt a combined switch 

nd fuse box on all branch lines leading 
from the main feeders, and we have found 
hem of immense benefit. 

The switch cuts off all connection from 
the line wires in fusing up, and also makes 

convenient means of disconnecting that 

irt of the circuit to locate grounds and 
ther trouble. Then the greatest usefulness 

their blowing when there is a short-cir- 
uit on the branch they protect, thus pre- 
enting every light on the rest of the cir- 
uit going out by the station fuse blowing. 
fhen, again, it locates at once where the 

‘ouble lies by sifting it down to one of, 

iy, twenty branch mains, by telephone 

ils pouring in that lights are out at such 
place. 

‘As alternating stations increase in size, 

nd larger units of dynamos are adopted— 

hich is certainly a wise step towards econ- 
my—another class of appliances are re- 
uired at the switchboard, namely, devices 

9 independently regulating the state of 
ressure on any particular feeder, the dyna- 
10 pressure remaining the same. The neces- 
ity of this can readily be seen, for we will 
ave, say, on the same dynamo, when it is 
f large capacity, several feeders of different 
ads ; those carrying the greatest number 
f amperes requiring a higher electromotive 
ree to overcome the drop on line, so that if 
his required pressure all came from one 
ource, these feeders of lighter load would 
¢ receiving too much potential, and a large 
imp breakage would be the result. There- 
ore, the potential of the dynamo is regu- 
lated for the lighter feeders, and pressure 
aisers or ‘* boosters” used to bring up the 

potential still higher for the remaining 
feeders. The principle of these regulators 
s this: If we take a converter whose 
apacity equals the maximum load of the 
ircuit and connect the secondary in series 
with one side of the feeder, and the primary 
icross the two sides, we are then adding the 
50 volts of the secondary of the converter to 
he 1,000 volts of the line, raising its initial 
pressure five per cent. Adding a number 
if these in series in like manner, and having 
. suitable switch to throw them in or out in 
succession, makes a very convenient means 
f raising the voltage, but resembles some- 
what, as [once heard it remarked, a man 
aising himself up by his boot straps. I 
have sometimes found it very useful con- 
.ecting in ordinary converters at the switch- 
soard, for temporary heavy loads, in this 
nanner, Where feeders were not provided 
vith the regular ‘‘ boosters.” 

Reactive or choking coils may be em- 
ployed instead of ‘* boosters,” with the same 

nd in view—7. e., the proper adjustment of 
pressure on feeders of unequal drop supplied 
from one source—only in their use they will 
be placed on the lighter feeders and the 
lynamo be made to raise the electromotive 
foree for those having the heavier load. 
he first cost, I think, would be in favor of 
the reactive coils, but the relative economy 
n energy consumed would be slightly in 
favor of the pressure raisers. 

A serious annoyance is often met with on 
the line from the inductive effect of two 
parallel circuits upon each other, causing 
he lights to waver, or ‘{ pump,” which 
better expresses it. When this trouble first 
manifests itself in a station, the engine is 
venerally the first thing to be blamed, and 
he engineer is caused many sleepless nights 
1 days in trying to remedy it. 

We seldom find this effect in small sta- 
ions, unless the feeders are parallel to each 

ther for a considerable distance. It is most 
narked in circuits that are parallel and one 
f them carrying a heavy load, which exerts 
his inductive influence on neighboring 
ines, on the same principle as the primary 
‘oil of a converter, inducing currents in the 
secondary parallel to it ; only in the case of 

this action on the lines, where each line is 
fed from a separate dynamo, their phases, 
f course, not corresponding, we have in 
this cross-induction a very unsteady action 
in the current. Annoying as this trouble is, 
it is one of the easiest to remedy. First, sce 
if some combination on the switchboard will 
not bringabouta change in affairs. Ascertain 
if the several lines on which this trouble is 
noticed cannot be all run on the same 
dynamo; but if this should cause this in- 
duction to appear on other circuits formerly 
free from it, the then remaining way is to 
transpose the circuits midway between the 
starting point and where they cease to run 
parallel, by inserting a break arm in each 
side of the line, and joining in the shape of 
across the four ends thus formed. This 
will neutralize and break up the trouble 
completely. 

= pelllinincasiedi 

The Atlantic Avenue Railroad Company, 
of Brooklyn, have received their first instal- 
ment of cars from St. Louis. The cars are 
finished in white and gold. It is declared 
by President Norton that the trolley will 
be in operation on all the lines of the 
company by June 1. 
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Long Distance Transmission of Power. 





READ BEFORE THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, AT 8ST. LOUIS, 
MO., BY CHARLES 8. BRADLEY. 





It is supposed that there was a time when 
man did not know of fire; that it was a 
discovery, and great must have been the 
discoverer among his fellows if they did ap- 
preciate the importance of combustion, as 
we now Call it. Without it, man could not 
exist in these colder climates and must have 
hovered about the equator. It now not 
only provides us with a means of comfort 
in the winter’s cold, but also gives us light 
and power. The last decade has given us 
this light and power in much improved 
form by the aid of that silent, mysterious 
agency, electricity. If one has to go into 
the woods and cut his own wood to keep 
warm, almost half of his time is taken up in 
the chopping and hauling; so, too, in sup- 
plying the fuel to a steam engine, much 
labor of human hands is required, especially 
if the source of fuel is distant from the 
point of use. By organization, by careful 
preparation and the construction of perma- 
nent works, how wonderfully man increases 
his comforts and reduces his hours of toil. 
If a man were to try to light his house with 
incandescent lamps, and do it with his own 
power, his whole energy would be consumed 
in one light. If he were to try to propel 
his own lathe he could turn but a small one, 
and leave himself no leisure time. It now 
lies within our means to build an electric 
transmission of power plant from coal mine 
to city, which shall cost $300,000, and will 
transmit 5,000 horse-power; this plant will 
do the work of 30,000 men steadily day and 
night, year in and year out, and once placed 
will last a lifetime. The $300,000 repre- 
sents the work of the 30,000 men for about 
four days, or an outlay of $10 each; thus 
these men can build a plant in four days 
that will do more work during their whole 
lives than they can. Can anything appeal 
to the imagination of man with more force? 
The energy of 5,000 horses transmitted 
noiselessly over a small wire, the coal from 
the mine placed by one act immediately be- 
neath the boilers, the energy thence running 
to its destination without any labor from 
man; the air to supply combustion taken 
in the country, thus not a human 
being gasping for breath in the city; the 
smoke and foul gases being thrown off 
where they will dono harm. Think of a 
city free from smoke, its cars, elevators, 
shops run and lighted by electricity which 
shall be generated miles away. I have not 
said houses heated, but I hope that before 
1900 we may say this also. The present 
obstacle to heating by electricity is the in- 
efficiency of the steam engine. Many are 
looking for the direct conversion of the 
energy of coal into electricity. There is no 
doubt that it can be done, but I fear it will 
never be economical, for we must depend 
upon the combustion of the coal in the oxy- 
gen of the air. The oxygen is just as neces- 
sary as the coal, but, being ever present, 
people neglect to consider how important it 
is. There is no other element in nature 
which can replace oxygen for this use. 
The only way we can get the energy at low 
cost is by the chemical combination of these 
two substances—coal and oxygen. The 
ordinary combustion where the air passes 
through the coal admits of the production 
of heat only; for the electrical resistances, 
although the spaces may, by inventive 
genius, be made as small as the atoms them- 
selves, will beso great as to prevent any 
commercial current from flowing. The ther- 
mopile offers a way to use heat, but when 
heat has once been produced we cannot 
expect to convert it to a higher form of 
energy Without great loss. If we solve this 
peobions, we must catch the energy as it 
issues from the chemical combination. The 
only way now known to man of converting 
chemical energy directly to electricity is 
illustrated in the primary battery, where a 
conducting electrolyte forms a path for the 
current, and at the same time carries the 
elements that are to be consumed toward 
each other. This to all appearances is in- 
herent. It necessitates that the oxygen 
shall have abandoned the gaseous state and 
entered the liquid. The coal demands for 
working a high temperature; therefore, the 
oxygen must have entered liquid condition 
and stays so at high temperatures. There 
are substances, such as permanganate of 
soda and the chromates, that seem to ap- 
proach very close to filling these require- 
ments as an electrolyte; that is, they will at 
high temperatures absorb oxygen from the 
air. They will also act chemically on the 
coal and produce a current. But now we 
are coming to the limitation again. The 
specific resistance of these substances is too 
high and the electromotive force too low, 
being between nine-tenths and one volt, to 
give a reasonable amount of power from a 
given size of apparatus. The most promis- 
ing of all fields to increase the efficiency of 
the conversion, I believe, lies in the gas en- 


gine; the atmospheric gas engine of Otto 
ngen having reached the high efficiency 
of 72 percent. In this engine the piston is 
allowed to shoot up by the explosion and 
do its work in the descent. There seem to 
have been mechanical difficulties in the way 
of the success of this machine, but these 
can be overcome. Then, suppose we have 
an efficiency of ¥4%; in an engine and 75 per 
cent. in transmission, we will have, all told, 
54 per cent. of the energy of the coal deliv- 
ered to point of consumption, which will 
make electrical heating not only possible, 
but preferable to any or all other forms. 
Thus we may hope at no distant day to 
burn all coal necessary for the uses of a 
great city at the mine. Farther, we may 
take from the coal first its chemicals, which 
have become so valuable in the arts, then 
use the balance as in our engines. 

For the electrical transmission of power 
we have two general systems, the alternat- 
ing and the direct. The multiphase alter- 
nating was advertised extensively by the 
Lauffen-Frankfort plant in 1891. This pio- 
neer plant was built by much sacrifice of 
time and money, and we owe gratitude and 
honor to these men whose indefatigable 
efforts accomplished the beginning of an 
art which is destined to revolutionize the 
social status of mankind. This plant proved 
conclusively that very high voltages could 
be successfully used and the insulation 
maintained. This is the whole thing ina 
nut-shell; the choice of this or that partic- 
ular way of generating and using the energy 
is of secondary importance, and will vary 
with each situation; surprising as it may 
seem, the maintenance of the insulation was 
the least trouble in the operation of this 
plant. One of the greatest, the interference 
with the telegraph which belongs to the 
German Government, and when the German 
Government says ‘‘stop,” it means stop (in 
Germany). The next difficulty in import- 
ance is the static induction, each wire, being 
so long and exposing so much surface, be- 
comes a reservoir to hold electricity, and 
the generator must fill this reservoir on each 
impulse before it can deliver energy at the 
distant end. When the generator reverses 
the direction of current, as it does some 100 
times per second in the alternating, this res- 
ervoir must be discharged and filled with 
electricity of opposite sign; that is, if the 
first impulse to a given wire was positive 
and fills its capacity with the positive elec- 
tricity, the reverse impulse must discharge 
the positive and then fill the reservoir with 
negative electricity. This operation con- 
sumes but little power; it is an ebb and 
flow, as it were. 

The trouble, however, is that this idle 
current swinging back and forth occupies 
the carrying capacity of the generating ap- 
paratus ; so much so, that I saw the fuses 
blown at Lauffen with no load of conse- 
quence at the Frankfort end. In damp 
weather the insulators become wet on the 
external surfaces, and this largely increases 
the capacity, which is more serious than the 
increased leakage. These difficulties vary 
with the length of the line and the amount 
of power transmitted, the surfaces beiog 
proportional to the length of line. The car- 
rying capacity is ong to the square 
of the diameter of the wire, while the static 
capacity is proportional to the surface, 
which is equivalent to being proportional to 
the diameter, so that the larger the amount 
of current transmitted the less proportional 
influence the static capacity has. These 
things must be determined ri the engineer 
in each case. The Lauffen-Frankfort was 
an extreme case. First, the line was much 
longer than we shall expect for some time 
to come in practical work; second, the 
plant was intended for 300 horse-power and 
arate of 40 phases per second. Owing to 
the static effects at 40, the rate had to be 
lowered to about 23 per second. This 
obliged them to run the dynamo at very 
=a reduced s , 80 that it was capable 
of only about 100 horse-power, and this re- 
duction increased the proportion effect of 
the static charge. In long distance trans- 
mission the lines should be carried on poles 
whenever it is possible, for the farther apart 
the conductors are, the less will be the in- 
ductive capacity ; if placed underground, 
they will of necessity benear together. The 
placing in separate conduits to gain distance 
will not help, for the nearness of the earth 
is the equivalent of the nearness of the con- 
ductor of opposite sign. These things are 
only warnings, however, and slip out of 
sight with proper precaution. The multi- 
phase alternating is the most pliable, adjust- 
able system that has ever been conceived. 
It fairly entwines itself about the electrical 
engineer’s heart. It is capable of transforma- 
tion in voltage ; will supply motors of either 
synchronous or non-synchronous type ; will 
readily convertin motor transformer to direct 
current for electric railroad or direct current 
distribution, and thus supply direct current 
motors. A patent was issued to me Oc- 
tober 2, 1888, which covers this ground, 
and it is surprising and gratifying to read 
the original specification filed April 23, 
1887, now nearly six years ago, and note 
there the complete provision for the trans- 
formation for these varied uses. At the fac- 
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tory of the Fort Wayne Electric Company I 
have had exceptional facilities for experi- 
mentation on the multiphase systems, some 
270 different tests having been made on mo- 
tors, dynamosand transformers, the record of 
which fills a respectable volume. If this 
could be given to the world, that the engi- 
neers might know what not to do, undoubt- 
edly the wings of many a genius would be 
clipped. Where the power is to be deliv- 
ered in compact form the direct current 
offers some important advantages. We can 
get very high voltages by a battery of ma- 
chines placed in series for the generator and 
motor stations. The placing of machines in 
series for power transmission was proposed 
by Mr. Edison in 1880 and Prof. ‘Thomson 
in 1883. Each contributed some essential 
improvement, but it is evident that the 
enormously high voltages now contemplated 
were not then thought of. For the gener- 
ator station I prefer compound wound ma- 
chines—first, that the system may be self- 
regulating ; second, that the series coil, 
when a machine is thrown into action, shall 
magnetize the field in the right direction. 
This also requires that the switch shall close 
the series coil first. The shunt coil would 
tend to reverse until the machine has at- 
tained electromotive force enough to over- 
come the resistance of its own armature. 
In order that each machine shall be as far as 
possible independent of its neighbors, I 
prefer that it shall be short shunt, or, in 
other words, the shunt coil be charged di- 
rect from the brushes of each machine. I 
would use the 500-volt machines, and of 
such ampere capacity as the size of the 
plant demanded, and belt them all from one 
shaft. The 500 volts have been found safe 
to life and the commutator works well. 
Now, we must protect the insulation of the 
windings ; the end machines, where the ter- 
minal voltage, say, reaches 20,000 volts, 
may, in case of grounds, be subjected to the 
piercing strain of the entire electrical pres- 
sure. It is impracticable to insulate the 
windings of each machine to stand any such 
potential ; therefore, we connect the wind- 
ings of the machine at some point with the 
frame, so that it may never be subjected to 
a strain greater than its own voltage ; next, 
each machine foundation is thoroughly insu- 
lated from earth, and in case this insulation 
fails for any reason, the fuses of the line will 
be blown, thus protecting the whole struc- 
ture. It is easy, however, to make this 
foundation insulation so perfect that no 
derangement will take place. For this I 
have struck upon a cheap plan, which was 
not apparent at first. Having now pro- 
vided for the insulation, we must next con- 
sider the safe handling of the machines. A 
moment’s consideration of the electrical po- 
tential of each successive machine in the 
series will make it evident that the whole of 
each machine will attain the potential of its 
individual position; or,beginning at one end, 
each successive machine will be 500 volts 
above the preceding one. Now, it is a well- 
known fact that a man may be charged toa 
high voltage without any inconvenience. 
An illustration of this is found in the stool 
with glass legs that we used to stand on in 
school and be charged up until our hair 
stood on end. The danger to life comes 
from the passage of a current through the 
body. Now, like standing on a stool with 
glass legs, a man may be placed upon any 
one of these machines, and if he cannot 
touch any conductor to earth, he is perfectly 
safe. We can use a wooden platform 
around and attached to the base of the ma- 
chine, so that the man must cross it before 
he lays his hand on the metal part. Here, 
again, I want to point out how essential it 
is that the windings be in metallic connec- 
tion with the frame for the safety of the 
man. It secures that no part of a machine 
shall exceed its own voltage, and in case of 
a leakage in the foundation insulation, im- 
mediate detection. If this metallic connec- 
tion were not provided and a leakage oc- 
curred in the foundation, you will readily 
see that it might be undetected, and a man 
touching the brushes and the frame would 
take a current through him of uncertain 
high voltage. At the motor station we use 
simple 500-volt shunt machines with the 
same precautions as at the generator station. 
Our power having been transmitted, can 
now be converted into whatever may be de- 
manded. If it is an electric system of dis- 
tribution, we shall have the advantage of its 
being impossible for the high tension cur- 
rent to get into the system of distribution. 
If it is a large plant, the motor station may 
be subdivided into two or three parts, pre- 
ferably in multiple arc, with the same po- 
tential on each. On very long lines I think 
the transmission must be done by direct cur- 
rent. To prophesy, although a temptation, 
is futile, for the lines of progress are not as 
one man would think, but as the multitude 
of surrounding circumstances determine. 





*ae—— 


An estimate of the actual amount of horse- 
power used in North Tonawanda, N. Y., 
has been compiled. It shows that there is a 
daily consumption of 11,000 horse-power in 
the city. 
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Remarks Concerning Power Transmis- 
sion from the Economic Standpoint. 





READ BEFORE THE "NATIONAL ELECTRIC 
LIGHT ASSOCIATION, AT ST. LOUIS, MO., 
BY L. B. STILLWELL. 





At the Buffalo Convention of the National 
Electric Light Association, in February, 
1892, in the general discussion of the sub- 
ject of electric transmission of power, 
a great deal was said about different sys- 
tems of electric apparatus which might be 
employed for this purpose, and various 
opinions were expressed concerning volts, 
amperes, cycles, alternating versus direct 
current systems, and one-phase, two-phase 
or three-phase machinery. The subject 
appeared to be one of great interest to the 
convention, and the discussion was more or 
less instructive. But the writer carried 
away from that convention the impression 
that after all, the manager or owner of a 
central station, or the business man desirous 
of securing information as to the practica- 
bility of profitable investment, must have 
failed to derive any great amount of inform- 
ation of the kind which he desired to 
obtain. The first question of such a man 
is ‘Does it pay?” and it is a question 
which an engineer who has become so 
involved in the consideration of technical 
points as to lose sight of the question of 
practicability from a business standpoint 
has great difficulty in answering. But the 
business man is right. ‘‘ Does it pay ?” 
strikes direct at the whole matter. The 
practicability of all systems, and of all 
projects of this description, must be 
measured in monetary units, and electric 
transmission of power, as wellas every other 
form of engineering undertaking, must find 
its ultimate reason for existence in consid- 
erations of economy. Any engineering 
project which cannot live when measured 
by this standard should never be under- 
taken. 

in discussing the subject briefly from an 
economic as distinguished from a technical 
standpoint, I wish to say at the outstart 
that 1 am aiming to obtain information 
rather than to impart it. The question 
which the practical man asks as to the 
economy of a project is the most difficult to 
answer. No answer that is _ perfectly 
general, and at the same _ time, definite, 
accurate and infallible, can be made. The 
problem broadly considered is one of 
extreme complexity, comprising a large 
number of factors, and these are nearly 
all variable, whose actual values for 
any given case depend upon a variety of 
local conditions, the precise effect of which 
is not easily determined. Very few men, 
even among those who are actually 
operating central stations, are able to say 
exactly what power costs them, and it is 
not surprising that the engineer who is 
called upon to lay out, let us say, an elabo- 
rate plan for the utilization of water power 
finds it difficult to give explicit answers to 
questions relating to the cost of operating 
such a plant, probable revenue to be derived 
from the sale of power, and, in general, 
economic feasibility. It is safe to say that 
no perfect general solution of the economics 
of central station operation can be worked 
out. Time, and the sure working of 
evolutionary law will some day clear away 
much that in the early days of a new busi- 
ness is inevitably more or less uncertain 
and speculative, but it is not to be expected 
that we shall even then be able to reduce 
these matters to fixed formulas. Of 10,000 
plants the fittest will survive and pay divi- 
dends, and central station engineering will 
then consist of close study and careful 
analysis of the conditions and methods 
which have led to the survival of these fit- 
test installations. In other words, central 
station engineering will then be largely 
imitation. 

At the present time we find in actual 
operation a large number of central stations 
utilizing the energy of coal by means of 
steam plants, and distributing power and 
light through the medium of various types 
of electrical apparatus. The number of 
central station plants operated by water 
power is, on the other hand, extremely 
limited. There is to-day perhaps no ques- 
tion of greater interest to owners and 
operators of central stations than that of 
the relative economy of transmission plants 
utilizing water power, and it will, there- 
fore, be interesting to narrow the general 
problem of economics of central station 
operation in such a manner as to indicate 
how experience in the operation of the 
former class of plants may be made useful 
in predicting what will happen if water 
power be substituted for steam. The best 
way to arrive at results of some tangible 
value is obviously to compare a hydraulic 
and electric transmission plant with a cen- 
tral station using steam engines to drive 
dynamos. 

In the former we have the steam plant, 
consisting of boilers, engines, pumps, 
heaters, etc.; the electric generating plant 
comprising dynamos, exciters, and all elec- 
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trical apparatus located in the central sta- 
tion ; and the distributing plant comprising 
motors, lamps, transformers, and the con- 
ductors connecting these with the central 
station. In the latter case it is usually con- 
venient to locate a sub-station at a point 
adjacent to the market, for example, on the 
spot where the central station would be 
located were we to obtain power from coal. 
In such a plant we have the hydraulic 
apparatus, comprising gas, fluxes, draft 
tubes, turbines, regulators, etc.; the electric 
generating plant, consisting of generators, 
exciters and all electrical apparatus located 
in the generating station ; the transmission 
circuits between generating station and sub- 
station; electrical apparatus in the sub- 
station, which usually consists of trans- 
formers employed to reduce _ potential, 
together with switching and regulating 
apparatus; the motors, lamps and other 
translating devices, and the local distribu- 
ting circuits connecting these with the sub- 
station. We may assume that the two 
installations, from the point where the local 
distributing circuits leave the generating 
station on the one hand, and the sub-station 
on the other, to the premises of the con- 
sumer, are, precisely similar. There is no 
reason why they may not be so, and since 
the whole installation, no matter which of 
the two alternative plans is adopted, must 
be designed to supply such service as the 
customer wants and will pay for, the as- 
sumption is perfectly fair. It follows that 
if the two contrasted plants are capable of 
delivering the same amount of power to the 
local distributing circuits they are alike as 
regards revenue. We may, therefore, at 
this point make our comparison still more 
direct by further narrowing the problem, 
disregarding the revenue side of the ques- 
tion, and comparing simply annual charges. 
It is obvious, also, that it is unnecessary to 
compare annual charges upon that part of 
each of the contrasted plants which lies 
between the customer and the central sta- 
tion in the case of the steam plant, and 
between the customer and the sub-station 
in the case of the hydraulic and electric 
transmission plant. In other words, that 
phase of the general problem which I have 
selected as perhaps the most interesting may 
be stated as follows : 

‘‘What are the total annual charges 
against a hydraulic and_ electric in- 
stallation utilizing cheap power at ‘A’ and 
transmitting it to ‘B’ as compared with the 
annual charges against a steam and electric 
plant located at ‘ B,’ and capable of supply- 
ing the same amount of energy in equiva- 
lent form to the local distributing circuits?” 

We may conveniently construct an alge- 
braic skeleton or framework of the annual 
charges against each of these typical instal- 
lations. When we come to translate algebra 
into arithmetic by substituting numerical 
figures for the algebraic symbols, opinions 
will differ widely as to the actual values 
of the different factors, but I think that the 
skeleton will be useful, as, by discussing, 
and, if possible, fixing one factor at a time, 
we shall be better able to arrive at some 
approximation to a definite and tangible 
result. The method outlined in the skele- 
ton framework is, of course, the method 
which a competent engineer, who may be 
called upon to make estimates of the oper- 
ating expenses of such plants, will adopt ; 
that isto say, he will naturally consider 
each item of expense separately, and make 
his calculation step by step. But the proper 
factors largely depend upon the results 
of experience in the operation of plants 
sufficiently similar to make inference from 
one case to the other fairly safe, and 
accurate data relating to such experience is 
at the present time very difficult to obtain. 
My object, therefore, in this paper is to 
invite your attention to each of the various 
items of expense in such installations, to 
obtain information from your experience, 
and to suggest that it isin the power of the 
members of the National Electric Light 
Association to collect such a mass of data 
concerning the economics of central station 
operation and the distribution of energy 
for light and power purposes as will be of 
the utmost value in judging of the practica- 
bility of the thousands of projects of this 
description which will be under considera- 
tion within the next ten years. It is also 
in the power of this Association to compare, 
analyze and arrange this information in 
such a way as to make its application to a 
new project direct and reasonably conclu- 
sive. If there be any means by which fail- 
ure in ventures of the kind in which you 
are and will be interested may be avoided, 
we should certainly put ourselves in posses- 
sion of those means as early as possible, and 
I would, therefore, respectfully urge the 
advisability of concerted action, looking to 
the collection and proper analysis of in- 
formation concerning each of the various 
items of expense, and the various sources 
of revenue of your central stations. The 
problem is somewhat complex, and unless 
we have some definite and progressive 
method of analysis it is practically impossi- 
ble for an association which may be consid- 
ering the subject, or even for a select com- 
mittee of engineers who may be called upon 


to advise with reference to a specific case, 
to arrive at an agreement in which all will 
concur. 1 believe, therefore, that we may 
make good use of the skeleton statement of 
annual charges. 

In calculating the annual charges against 
the steam and electric plant we must con- 
sider the following : 

Fb—First cost of real estate and buildings. 

Pb—Percentage covering interest upon 
and maintenance of real estate and build- 
ings. 
Cb—Constant expenses, taxes, Insurance, 
etc., on real estate and buildings. 

Fs—First cost of complete steam plant, 
including engines, boilers, steam pipes, 
pumps, heaters, etc., installed. 

Ps—Percentage covering interest upon 
and maintenance of steam plant. 

A—Cost of fuel to produce one pound of 
steam. 

S—Pounds of steam used per indicated 
horse-power per hour. 

N—Nnumber of indicated horse-power 
hours used per year. 

Ws—Cost of water (if any) per annum. 

Os—Cost of oil and waste per annum for 
steam plant, 

Fe—Cost of electric generatin 
cluding exciters, regulators an 
station equipment. 

Pe—Percentage covering interest upon 
and maintenance of electric generating 
plant. 

Oe—Cost of oil and waste per annum for 
electric plant. 

Cse—Constant expenses, including super- 
intendence, wages, taxes, insurance, etc., 
steam and electric plant. 

Then—PbFb + PsFs + ASN + Ws + 
PeFe + Os + Cse + Oe = annual charges. 

For the hydraulic and electric plant we 
have the following : 

Fb—First cost of real estate and build- 


plant, in- 
complete 


ings. 
Pb—Percentage covering interest upon 
and maintenance of real estate and build- 
ings. 

Cb—Constant expenses, taxes, insurance, 
etc., on real estate and buildings. 

Fh—First cost of hydraulic plant, includ- 
ng Se dams, flumes, etc. 

h—Percentage covering interest upon 
and maintenance of hydraulic plant. 

Oh—Cost of oil and waste per annum for 
hydraulic plant. 

Ch—Constant expenses, including super- 
intendence, wages, taxes and insurance on 
hydraulic plant. 

A—Cost of water per horse-power hour 
(where water rate is paid). 

N—Number of horse-power hours at tur- 
bine used per year. 

Fe—First cost of electric apparatus be- 
tween turbine and local distributing cir- 
cuits exclusive of line. 

Pe—Percentage covering interest upon 
and maintenance of electric plant exclusive 
of line. 

Oe—Cost of oil and waste 
horse-power from generators 
plant. 

Ce—Constant expenses, including super- 
intendence, wages, taxes, insurance, etc., 
on electric plant. 

F!l—First cost of pole line, insulators and 
conductors. 

Pl—Percentage covering interest upon 
and maintenance of pole line, insulators and 
conductors. 

Cl—Constant line expenses (supervision 
and repairs). 

Then—PbFb + Cb + PhFh + Oh + Ch 
+ AN + PeFe + Oe-+ Ce-+ PIF] + Cl= 
annual charges. 

And now, what have we accomplished ? 
We certainly have not arrived at a definite 
solution of the problem of comparative an- 
nual charges, and the more carefully one 
looks at the statements the more evident 
does it become that there are many factors 
the value of which can only be fixed by 
actual experience. It appears, however, 
that were we in possession of accurate and 
detailed data as to the cost, operating ex- 
penses and income of a steam and electric 
plant, we might form a pretty accurate idea 
of the practicability of an alternative pro- 
ject, involving electric transmission of 
power. Weshould also need some informa- 
tion as to the cost of installing and operat- 
ing hydraulic plants under various condi- 
tions; but this can be obtained with suf- 
ficient accuracy and with no great diffi- 
culty. The evolution of apparatus adapted 
to the efficient and reliable transmission of 
energy, and hence to the utilization of vast 
amounts of power in the form of falling 
water now wasted, has reached such a stage 
as makes this question a most vital one, 
and the importance of information relating 
to the cost of steam and electric plants now 
in operation is manifest. 

This paper is offered simply in the way 
of suggestion, and for the purpose of invit- 
ing criticism and comparison of opinions. 
The skeleton statements of annual changes 
have been hastily prepared, and may doubt- 
less be revised and amended with good 
results. It is intended simply for classify- 
ing purposes, to facilitate the accumulation 
of much needed data, and to avoid confusion 
of ideas in discussion of the problem which 
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I have attempted to analyze. I sincerely 
trust that the suggestion will be taken up 
by this association, and effective steps taken 
to increase our fund of observed facts based 
upon experience, so rendering a most valu- 
able service to engineering science, and 
prompting the general see Hi of all who 
are interested in the practical use of elec- 
tricity. 


-—_- 


Morals of Corporations. 








READ BEFORE THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, AT 8T. LOUIS, 
MO., BY E. A. ARMSTRONG. 





(Abstract.) 

A corporation is best defined by saying it 
is an artificial person, possessing certain 
limited rights, powers and privileges with a 
life, varying in each case from a few years 
to perpetual existence. 

That there is a popular distrust, if not 
actual hatred, of corporations, as such, is 
undoubtedly true. I have thought more or 
less upon this subject, and if called on to 
give my reason for the first origin of this 
hatred or distrust, | would remind you how 
they were first created; would ask you to 
remember the time when the King’s Letters 
Patent, his seal and writing, made the 
charter; what special powers, privileges, 
liberties and immunities were given, and 
for what purpose and upon what consider- 
ation ; many of them, like ancient titles of 
nobility, not being able to bear investiga- 
tion, and then ask if you needed further 
search. 

A corporation of to-day, however, is 
vastly different from any of these, or indeed 
of those not half a century old. In most of 
the States I apprehend their creation is very 
similar to that of my own State, New Jer- 
sey. With us corporations are formed 
under general laws passed for particular 
classes. Insurance companies, religious 
societies, beneficial organizations, hospitals, 
lyceums, libraries and miscellaneous busi- 
ness corporations, all having their respective 
acts. A corporation, under any of these 
acts may be formed for the desired purpose 
by making and filing articles of association 
setting forth the prescribed requisites. 
When this is done, by operation of the law, 
a corporation is formed. For many pur- 
poses only three persons are required. 
There is no charter, no grant, no executive, 
legislative or judicial act required. To be 
sure I speak of the present. Before 1875 it 
was possible to obtain a special legislative 
act of incorporation. Now, a corporation 
being created this way, is it just or reason- 
able that it be condemned per se? I cannot 
think that it is, because the inherited an- 
tipathy is both unjust and unreasonable. 
It is not, nor can it properly be, 2 class 
condemnation even should individual cases 
merit it. 

If in this age and in this presence I should 
say that this country owes more to corpora- 
tions than anything else, I don’t know how 
Ishould be regarded. In some places I 
know that if desired to retain as much 
popularity as any man ought to court, that 
is, enough to live peaceably beside his 
neighbor, I would not dare say it. But 
would it not be true? These same people 
who in one breath condemn corporations in 
the other defy ¢o-operation. Crucify the 
doer and crown the deed. Co-operation has 
been, and in all probability will be, in all 
ages the panacea offered for most of the 
social ills of the time. 

If there is to be any great work carried 
on—charitable, religious or educational— 
what is the first agency we employ? Asso- 
ciation, to be sure, by means of incorpora- 
tion. We would not think of undertaking 
it without this agency. It puts the little, 
insignificant and separately powerless 
portions into one mighty and effective 
whole, and by it through concentrated 
earnest effort, undreamed of results may be 
obtained. We find it everywhere. Bene- 
ficial organizations, life insurance associa- 
tions, trades unions, all join with one pur- 
pose, to get the wisdom, strength and 
power of aggeration. We are not prone to 
condemn this, nor should we be. 

If, then, so farI am right, the conclusion 
follows that a corporation is a desirable and 
a necessary thing to accomplish the greatest 
good with the least expenditure of energy 
and wealth. If what I have said does not 
prove that to your satisfaction, I shall want 
you, for the sake of my argument, to assume 
with me it to be proved, for I propose to so 
consider it. Now, then, comes my applica- 
tion, and I propose to consider it in two 
aspects. The first are the moral obligations 
JSrom a corporation to the public, first, and 
then to the individuals composing the 
public. The second are the moral obliga- 
tions ¢éo a corporation from the public, first, 
and then from individuals, as they can best 
be considered together. Ishall not formally 
group or place these two headings, but run 
them right together. Nor do I propose to 
deal with corporations generally; but, as 
this is the National Electric Light Associa- 


.tion, I propose to consider electric light 


companies particularly. 
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The quasi-public character of much of 
the business of almost every electric light 
company in its dealings with -municipal 
wuthority must beemphasized. Every com- 
pany doing such service occupies such a 
position of trust as to require it to give a 
maximum of service at a minimum of cost. 
Don’t misunderstand me. It is not only the 
privilege of an electric light company to 
receive, itis its duty to demand fair com- 
pensation for what it provides and fur- 
nishes. It is just as dishonest for it to take 
idvantage of its position and crowd the 
municipality .as it is the municipality to 
reverse the tables. We have often taken 
ecasion to complain of the unfair treat- 
ment given companies by municipalities, 
but too often the treatment has been invited. 
When a corporation such as ours makes a 
arge investment for public lighting, and 
while it continues to regard what I have in- 
licated as its duty regarding service and 
charges, it has the right to expect a con- 
inuance of the municipal—patronage, I 
vas about to say—service, I will substitute. 
\ny deviation from this, while not a viola- 
ion of an express, is the violation of an im- 
plied contract; something in law just as 
binding, and, therefore, surely ought to be 
n morals. 

I imagine I might amplify this to a con- 
iderable extent, but I will not, further than 
to say what applies to corporations acting 
with each other and with individuals, as 
may hereafter be stated, will all apply, and 
really with more binding force, upon the 
relation with the municipal or governing 
corporation. Such a corporation being a 
part of the governing machinery, it is 
bound in law as well as in justice to treat 
with absolute fairness every person alike. 
It is dishonest for it to take anything for 
public use from its citizens at less than cost. 
When that is accomplished that most unde- 
sirable of all things. municipal ownership of 
electric lighting plants, will be undreamed 
f and unconsidered. No matter how 
Utopian may seem the idea of the govern- 
ment doing everything possible, it is the 
idea most foreign to our notion of govern- 
ment—especially the Americanidea. Every- 
thing possible is to be left to the people, 
with as little government as possible. A 
despot could administer the government of 
this country much more effectively and 
economically than we do by our cumber- 
some representative system, pervading 
every department, as it does, assuming his 
honesty, good will and ability ; but it would 
prove far from satisfactory, to be sue, We 
prefer to govern ourselves, althouszh we 
may not do it so well and it does cost us 
much more, 

Such, briefly, is the way in which our 
corporations and our governments should 
regard each other, as I take it. Be mutually 
regardful of the duties and responsibilities 
f each other and properly regarding their 
reciprocal obligations. 

That there is to a wonderful extent this 
.ppreciation of obligation on the part of the 
companies is a thing very pleasant to con- 
template. If accident or disaster happens 
to a company, just see what heroic effort is 
put forth to remedy it. Men and money 
are never spared. Theinquiry is made, Can 
it be done? And if it be answered affirma- 
tively, immediately comes the decree, Then 
do it. A notable instance of this, the latest 
of many coming under my observation, be 
it said, is that of the Buffalo plant. Our 
friend and former President Huntley worked 
with more than his accustomed vim and 
vigor to make his plant a Phoenix, and did 
it because his first desire was to serve his 
city. Say what you will, gentlemen, this is 
patriotism. 

How, then, should corporations regard 
cach other and regard individuals? As I 
take it, the obligation of the golden rule. It 
is the duty of our corporation to use the best 
methods it knows or can learn, adopt all the 
improvements, and render the best possible 
service, and that at as reasonable a figure 
as it can afford to doit, having a just ap- 
preciation of the risk the capital invested 
sustains, which is entitled to an adequate 
return. If you can furnish light or power 
at a less figure than you are now receiving, 
and still pay your stockholders a fair return, 
it is your bounden duty to voluntarily 
reduce your prices, so that those who make 
your business possible may have their share 
in your prosperity. 

Don’t try and find the maximum your 
customer will stand, but find how little you 
can afford to charge him, and deal with him 
on that basis. He will soon find it out, and 
it will pay you better than the other course, 
if that should be your highest aim. It 
doesn’t pay to make too much money. Un- 
derstand me, I speak from observation, not 
experience, for I haven't sinned in that line. 
Honesty is the best policy, indeed; and b 
it I mean honesty in its fullest and broad- 
est sense. 

So far as I have been able to learn from 
observation, central station companies of 
themselves have been very considerate and 
mindful of each other. The poaching has 
been ata minimum. To be sure, I exclude 
trom this entirely the assisted and inspired 
organizations that masquerade under the 
name of local companies. This amicable 
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and creditable feeling is, as I take it, largely 
due to this association and to our electrical 
papers. The more people know and learn 
the more tolerant and less bigoted are they. 

There is one branch of this subject I 
have not named, and that is the attitude of 
the parent and supply companies toward 
the companies of our association. They, of 
all people, ought to have regard for us. 
Indeed, they have in times past had the 
greatest regard for us; in fact, quite an ab- 
sorbing regard. Too often, indeed, it has 
been the fabled regard that the wolf had for 
little Red Riding Hood. 

As corporations we can do what as indi- 
viduals would be impossible. The aggrega- 
tion of the littles will accomplish wonders, 
just as brick after brick makes the tallest 
and grandest structure. But the. beauty 
and the strength, and, indeed, the utility of 
the world is absolutely dependent upon the 
perfection of the single one. the individual. 
Therefore, fellow stockholders and officers 
of corporations, in all these things ‘‘ Be ye 
perfect.” 





The Incandescent Lamp from a Com- 
mercial Standpoint. 





READ BEFORE THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION, AT ST. LOUIS, 
MO., BY CALVERT TOWNLEY. 





( Abstract.) 

For convenience in discussion, we may 
divide the commercial lamp burners into 
three classes, viz.: 

1. The untreated or natural burners used 
in the Edison lamps. 

2. The treated or flashed burners used in 
the Sawyer-Man, Thomson-Houston, Beacon, 
and a number of other lamps. 

3. What we may call the super-treated 
burners used in the new Westinghouse 
stopper lamps. 

In all published tests of thelife of burners 
there is shown to be a definite relation exist- 
ing between the life of a carbon and the 
temperature at which it is burned, this 
relation remaining fixed for carbons of the 


PLATE I.—THeE INCANDESCENT LAMP FROM A COMMERCIAL STANDPOINT. 


Crocker-Wheeler Electric Company's 
New Factory. 

The Crocker-Wheeler Electric Company, 
New York city, has bought the large plant 
of the Spiral Weld Tube Company at 
Newark, N. J., and are preparing to move 
in. A feature of the new factory will be 
the conspicuous absence of belting and 
shafting throughout the entire works. The 
plan to be adopted is to transmit the power 
to each machine by wires, which will con- 
nect with a motor on the machine and drive 
it direct. This method will be followed in 
the case of every machine where it is found 
possible, and will result in a considerable 
saving of power which would be otherwise 
required to constantly run lines of shafting 
and counter-shafts to each machine, as well 
as a large saving in the cost and main- 
tenance of belts, counter-shafts, pulleys, 
oiling, etc. It is expected that the new 
establishment will give employment to 
1,000 hands, many of whom will go to 
Newark with the company. 


——__e me --— 
Overheard at Albany. 

Mrs. ScHODACK (as the trolley car passes) 
—Goodness, pa! What makes that ‘ere 
car go? 

Mr. Scnopack—I don’t know, ’Mandy ; 
but I guess it’s them wire-pullers we read 
about.—New York Truth. 


same kind and varying only for carbons of 
different kinds. If we formulate this rela- 
tion, it will assist us to determine what 
temperature of any kind of carbon may be 
expected to yield the best commercial 
results ; that is to say, how much money it 
is desirable to spend on the maintenance of 
the carbon, and how much on the energy to 
heat it. The temperature of a burner is 
difficult of measurement. It will, therefore, 
be simpler, and quite as satisfactory, if we 
consider the relation between life and energy 
consumed, expressing the latter in watts. 

By a series of experiments, extending 
over several years and covering tests of 
many thousand lamps, Mr. Frank Stuart 
Smith has found the relation between the 
life and efficiency of the Sawyer-Man car- 
bons, and through his courtesy Iam _per- 
mitted to give you the results. The relation 
is expressed by the curve 4A, illustrated 
herewith in Plate I, where the axis of Y 
represents hours life, and the axis of X, 
watts per each candle of light produced. 
As this relation is confirmed by so many 
tests made at different times, upon lamps of 
different efficiencies, and under the care of 
different assistants, there can be no reason- 
able doubt as to its correctness. From a 
limited number of experiments made on 
many other lamps having treated carbons, it 
is indicated, as might be expected, that the 
relation between the lives and efficiencies of 
their burners follow the same general law. 
Therefore, if we assume that these lamps 
are constructed with the same detailed atten- 
tion to design and manufacture, we may, 
then, also assume that their curves will not 
vary materially from that of the Sawyer-Man 
carbon, ; 
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The exact mathematical expression cor- 
responding to this curve is somewhat com- 
plicated, but, as we are considering the 
question from a purely commercial stand- 
point, we may consider the curve between 
commercial limits, in which case we can 
express the relation within one-half of one 
per cent. by the formula, 

L,==3.742 E 5:78 (1) 
where Z represents hours life and Z#, watts 
per candle. 

During the past year a great many tests 
have been made by Mr. Smith with the 
super-treated carbons of the Westinghouse 
stopper lamps, and the relation between life 
and efficiency thereby found to exist is illus- 
trated by another curve, shown B, Plate I. 
With the same degree of accuracy as above, 
we may represent this curve between com- 
mercial limits by the equation, 

L, =5.44 E, 5-684 (2) 

We note that this curve corresponds very 
closely in its general form to the curve of 
the treated burners, except that for a given 
efficiency the life of the super-treated burner 
is always longer. This is as it should be, 
inasmuch as the super-treated burner is, in 
fact, a treated burner which has been sub- 
jected to an additional process to render it 
more stable. 

In 1888, Mr. John W. Ilowell presented a 
paper before this association, in which he 
exhibited a curve stated to have been con- 
structed from the results of a large number 
of tests made with the Edison or untreated 
burners. I have taken the liberty of repro 
ducing a part of this curve in this paper, 
shown (, Plate I, but using a different scale 
of measurement. It will be noted that this 
curve is very similar to the curve of the 
treated and super-treated burners, and, con- 
sidered between the same commercial limits, 
we can express it with equal accuracy by 
the formula, 

L,,,=1.052 E,,,¢°455 (3) 

Zand £_,, having the same significance as 
before. Fora given efficiency, we find the 
corresponding life of any class of carbon 
by tracing a perpendicular line until it 
intersects the proper curve, the correspond- 
ing life being found directly opposite the 
point of intersection horizontally. Thus, 
for an efficiency of 2.5 watts, we find the 
life of \he untreated burner to be 400 hours, 
of the treated burner, 713 hours, and of the 
super-treated burner, 962 hours. 

It is important to remember that these 
curves represent the results of laboratory 
tests, in which the electromotive force is 
kept more nearly constant than is ordinarily 
possible under the conditions of central 
station lighting. Therefore, in order to ob- 
tain an expression which will represent 
commercial conditions, we must introduce 
the element of a variable electromotive force. 
In Plate II, 1 illustrate a curve verified by 
numerous and exhaustive tests by Mr. Frank 
Stuart Smith, showing the relation between 
total energy consumed and the light emitted. 
This relation is such that a line drawn from 
any point of the curve to O (as AQ) equals 
the tangent of the angle made by such line 
with the axis of X. it isrepresented by the 
equation, 

w* 
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where J equals the total illuminating power 
expressed in candles and W equals watts, R 
being a constant, which depends for its 
value on the size and efficiency of the lamp. 
R is, in fact, the radius of the circle to which 
our tangent is referred. While the position 
of this curve varies with different lamps, 
the relation between the watts consumed 
and the light emitted remains unchanged 
through all tests. We know that the resist- 
ance of a heated filament will remain prac- 
tically constant through the comparatively 
small variations in voltage to which a com- 
mercial lamp is subjected. Therefore, if 
we let p equal the per cent. variation in 
electromotive force, we may write from our 
fundamental electrical equation (1+p)C= 
e 


(i+ —, whence 
r 
W, =W(1i-+ p)* 


By a combination of this equation 
with formula (4), we get the expression 


Ww 
(since -= E) 
I 


V/ E*+1-(1+ p)* 


E= 
(1+ p)* 
where p equals per cent. variation in electro- 
motive force, due to commercial conditions. 
Substituting this value of Z, therefore, in 
equation (1), we get the expression for the 
commercial curve of the treated filament, 


[E*?+1-(1 + p)*}*-*¢s 


(1+ p)itt 

By substituting the same valve in equa- 
tion (2), we get the expression for the com- 
mercial curve of the super-treated filament 








L,=3.742 











(Wet +11 + pete 
. (g-> yy**-8¢* 


Again, by substituting in equation (3), we 
get the expression for the commercial curve 
of the untreated filament, 


[E,,,2-++1—(1-+ p)*]*"*?° 


(1 op p)! 2-906 

It is, of course, impossible within the 
limits of this paper to attempt to express 
all conditions; but by a comparison of labor- 
atory and central station records a fair aver- 
age assumption seems to be that, with 
proper attention to regulation, the commer- 
cial variation is equivalent to a constant 
excess voltage of three per cent. I have 
taken this as a basis, and constructed com- 
mercial curves for the treated, the super- 
treated and untreated filaments, which are 
shown as dotted lines in plate I, and desig- 
nated as A, Band C, respectively. It now 
becomes possible to calculate accurately the 
efliciency at which any class of lamps should 
be burned in order that they may yield the 
best economy. 

It is important to note the great effect 
that a comparatively small rise in electro- 
motive force has on the life of a lamp. Any 
neglect to maintain the best possible regu- 
lation, therefore, will result in an increased 
bill for lamp renewals entirely out of pro- 
portion to the variation in voltage itself. 

The condition of the incandescent light- 
ing business throughout the country is un- 
deniably prosperous. Everywhere central 
station companies are wiring additional 
lights or preparing to increase the capacity 
of their machinery. We will not be far 
wrong, therefore, if we assume, in the con- 
sideration of our subject, that the central 
station company has a market for all the 
lamp hours it can furnish during a certain 
portion of the day’s run. With this assump- 
tion, let us formulate an expression for the 
profit in incandescent lighting, then we may 
determine what conditions will give this 
profit a maximum value. In the considera- 
tion of this matter I have taken as the unit 
of value one 16 candle lamp hour, assuming 
that what the public want is light, and 
~ that, other things being equal, they do not 
care whether much or little energy be ex- 
pended to produce it. Therefore, whenever 
we can increase the efficiency of our lamp, 
we not only reduce the cost of the energy 
required to burn it, but also increase the 
lamp capacity of our station, lines, con- 
verters, etc., by a proportional. amount. 
Owing to the fact that the various meters 
in use measure, not light, but energy in one 
form or another, when we make our unit 
the lamp hour and afterwards increase the 
efficiency of our lamp, we must also increase 
our charge per unit of energy in order to 
maintain the same standard of price. Were 
any unit of energy to be taken as the unit 
of value, the receipts from a given output 
would become fixed, and the best lamp at 
once the most inefficient and longest lived. 
Political economy is clear, however, that to 
reduce the price of any commodity increases 
the demand for it, and in competition with 
other illuminants the only proper standard 
can be that of illuminating power. It is 
nearly always possible to change existing 
rates whenever it is proper to do so. 

With our unit of value illuminating power, 
therefore, our profit will obviously be the 
difference between the cost and selling price 
of alamp hour multiplied by the number 
of lamp hours sold. We may, therefore, 
write the expression— 


L.=5: 


. 





L,,, = 1.052 


“a 


s 
P=(v—c)— 
WwW 


where P equals profit, V selling price, ¢ 
cost of lamp hour, S output of station in 
watt hours for the time for which our profit 
is estimated, and W watts required per 
lamp. Again, the cost of producing one 
lamp hour is clearly the proportionate cost 
of the lamp itself plus the cost of the 
energy consumed by it. We may, therefore, 
write— 


1 g 
c=—+—W 
L 


where 1 equals cost of a lamp in cents, Z 
its life in hours, and g cost of producing 
one kilowatt hour of energy. Substituting 
in this expression, trom the formula of our 
commercial curves, the value of lamp life 
in terms of efficiency (bearing in — that 


for a 16 candle-power lamp E=—), and 
putting our expression for the value of ¢ in 


place of cin the formula representing vur 
profit, we have the equation— 








pa )5 — 
W 
$1 (1-Ep)2® —* 
“W?|256—256 (Ip? — 28. 
Wa | 256 ]* 1000 


where a and } stand, respectively, for the 
co-efficients and exponents of the second 
terms, formula (1), (2) and (8). 
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Curves similarly lettered are constructed 
with similar values of gand v, the differ- 
ences in their position and form being 
caused partially by the different costs of 
the lamps and partially by the differing re- 
lations between the lives and efficiencies of 
the several classes of carbons. 

I illustrate in Plate IfI a number of 
curves constructed for the untreated, the 
treated and the super-treated filaments, using 
this formula. I have taken the original 
cost of the lamps at, respectively, 35, 50 
and 20 cents, the selling price of a lamp 
hour at, respectively, .5, .75 and 1 cent, 
and the cost of producing a current at, 
respectively, 2, 3, 5 and 8 cents per kilowatt 
hour. By the courtesy ofa considerable num- 
ber of central station managers, who have 
furnished data concerning their respective 
plants, the average cost of this energy ap- 
pears to vary between 3 and 7 cents. The 
only cases where 7 cents is exceeded are 
those in which fuel is a very expensive 





conditions remaining the same, the best re- 
sults are obtained with a 30 watt lamp and 
our profit should be (see curve H) 22 cents 
per kilowatt hour. 

Considering all these curves together, two 
facts are especially prominent, namely : 
first, that although we have assumed strictly 
commercial conditions, the profits obtained 
are in excess of those actually made in 
practice, and, second, that the most econom- 
ical lamp efficiencies are considerably higher 
than those of any commercial lamps now in 
use, Itisinteresting and very remarkable 
to note that in every case the profits fall off 
very rapidly for lamps of either too low or 
too high efficiency, the variation being more 
marked where current is dear and running 
expenses high. By putting these facts 
together, it is apparently clear that the long 
lived inefficient lamp is a very expensive 
article, and that too much weight has been 
given to the cost of lamp renewals, which 
shows prominently on the expense side of 
our ledger, while we have not paid enough 
attention to the great waste of energy due 
tolow lamp efficiency. By a reference to 
Plate I, we note that the most economical 
conditions call for, in the case of the un- 
treated filaments, a life of between 250 and 
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commodity and the station output is small. 
Where 8 cents is too high a very cheap fuel 
is used and a very large station operated. 
In assuming these values, I believe that we 
have covered as nearly as possible the condi- 
tions which actually exist, but it is quite 
easy to adapt our expression to any set of 
local conditions. 

In Plate III, you will note that the (Y) 
axis represents cents and the (X) axis watts 
per lamp; the station output estimated upon 
being the unit of one kilowatt hour. The 
highest points of our several curves repre- 
sent thgonditions under which our profits 
are a Maximum, and the vertical distances 
between these highest points and any other 
points on the same curves show the loss in 
profit due to the use of a lamp of other 
efficiency than the most economical. The 
vertical distances between the highest point 
of any curve of one class of lamp and the 
highest point of a corresponding curve of 
another class of lamp show the profit or loss 
resulting from the use of different classes 
of lamps at their respective best efficiencies. 
Other combinations will be readily noted 
by observation. For example, with the 
price of a lamp hour at one cent, and the 
cost of generating current six cents per kilo- 
watt hour, the best result we may expect 
from the treated filament lamp at 50 cents 
each is, with a 38 watt lamp, 7. ¢., 2.37 watts 
per candle, when our profit should be (see 
curve H) 16.6 cents per kilowatt hour. With 
the super-treated lamp at 20 cents, other 


525 hours; in the case of the treated fila- 
ments, a life of between 286 and 620 hours, 
and in the case of the super-treated filaments, 
a life of between 138 and 260 hours; the 
shorter life being in each case where both 
the cost and selling price of the lamp hour 
is high. I submit these figures for your 
consideration. 

You will note from Plate III, that with a 
charge of three-quarters of a cent per lamp 
hour and five cents for the expense of gener- 
ating one kilowatt hour, the use of a 50 
watt lamp loses the operating company 
1.05 cents for every kilowatt hour sold when 
using the 35 cent lamp with the untreated 
burner ; 1.4 cents when using the 50 cent 
lamp with the treated burner, atid 5.2 cents 
when using the 20 cent lamp with the super- 
treated burner, as compared with the profits 
which might be made if these various lamps 
were used at their respective best efficiencies. 

It is gratfying to find that the possibility 
of increased profits carries with it the im- 
plied possibility of reduced prices to the 
public and, therefore, a great demand for 
light, and greater success to the companies 
furnishing same, in competition with other 
illuminants. 

I have said nothing in this paper in regard 
to fall in candle power, for the reason that, 
in both the treated and super-treated fila- 
ments, this fall is roughly proportional to 
the time the lamp has hese. burning, as 
compared to its total life; that is to say, if 
a filament hasa life of 1,000 hours at a given 
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efficiency, and during that time its fall in 
candle power is A per cent., if this filament 
is burned at an efficiency which will make 
its life 500 hours, its fall in candle power 
will stili be approximately A per cent., so 
that our commercia! results are not appre- 
ciably affected. For the untreated filament 
the fall in candle power is proportionately 
larger than in the other two filaments. 
Therefcre, if we are making a comparison 
of total illuminating power per energy con- 
sumed, we must put the untreated filament 
on a somewhat lower scale than shown in 
the comparisons I have drawn. 
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( Abstract.) 


Hundreds of processes for preserving 
wood have been patented, and all of them 
may be divided into two classes: 1. Those 
in which wood is impregnated with a pre- 
servative material by immersion. 2. Those 
in which a preservative agent is forced into 
the pores of the wood. Such chemicals as 
copper sulphate, zinc chloride, mercuric 
chloride, dead oil, etc., have been applied, 
but experience and results have failed to 
prove them all that is to be desired in an 
economic and effective means of wood pre- 
serving. The poisonous nature of such 
chemicals makes the application and use of 
them very objectionable. 

In the process of ‘‘ vuleanizing,” wood is 
heated in closed cylinders from 8 to 12 
hours, ata temperature ranging from 300 
degrees to 500 degrees Fahrenheit and under 
a pressure of from 150 to 200 pounds to the 
square inch. A circulation of superheated 
and dried compressed air removes the sur 
face moisture and any water that does not 
take part in the reaction and combine with 
the woody constituents. Hence, wood or 
timber, in any condition, may be immed- 
iately treated. These cylinders for the 
treatment are 105 feet long, 64 feet in 
diameter, and are made of steel. As the 
treatment penetrates to the heart of the 
timber, considerable time is required for 
cooling, which is, of course, done in the 
cylinder and under pressure. Timber is 
introduced and treated upon cars which run 
into the cylinder upon small tracks. The 
percentage of dark antiseptic matter con- 
tained in vulcanized woods I find to be as 
follows : 


Vulcanized yellow pine....... 55.3 per cent. 
Vulcanized Norway pine..... 56.7 per cent. 
Vulcanized Virginia pine..... 58.9 per cent. 
Vulcanized red oak......  ..54.0 per cent. 
Vulcanized spruce........... 57.9 per cent. 
Vulcanized white pine....... 55.5 per cent. 


Vulcanized poplar......... -59.0 per cent. 
Vulcanized cypress....... . .56.8 per cent. 

The samples from which these results 
were obtained were companion pieces to 
those from which the previous results were 
obtained; a comparison shows the percentage 
of moisture removed by the vulcanizing 
process. 

This process, apparently, makes decay 
impossible by sealing up the pores of the 
wood with antiseptic matter, which becomes 
solid and firm on cooling and standing, and 
which is produced within the wood by the 
action of heat and pressure upon its original 


p. 

The original sap is colorless or pale yellow, 
and the changed sap very dark or black, 
hence, a most desirable dark, antique color 
“ be imparted to oak and other woods. 

he following tests were made at the 
School of Mines, Columbia College, by re- 
quest of the Western Union Telegraph Com- 
pany, upon cross arms to be used on tele- 
graph poles. 

In each case two cross arms were made 
from the same piece of timber, one was 
vulcanized and the other left untreated. 
Results give, in pounds, the weight required 
to break each cross arm : 


Vulcanized Norway pine..... 3,000 pounds. 
Natural Norway pine........ 2,680 pounds. 
Vulcanized cypress.......... 2,600 pounds. 
Natural cypress............. 1,860 pounds. 
Vulcanized spruce........... 2,780 pounds. 
Natural spruce.... ........ 2,460 pounds. 
Vulcanized poplar.......... 2,840 pounds. 
Natural poplar............. 2,560 pounds. 


_ These startling results show an average 
increase in strength of 18.9 per cent. Simi- 
lar tests made by Prof. R. H. Thurston and 
Prof. Alfred Trautwein, of Stevens Insti- 
tute, verify the above results. 

The Hon. B. F. Tracy, Secretary of the 
United States Navy, with a view of adopt- 
ing vulcanized wood in naval construction, 
appointed a committee who visited the vul- 
canizing works in New York city, made 
tests of their own on yellow pine, showing 
an average increase in strength of 18 per 
cent. and a decrease in deflection of over 18 
per cent. ; hence they reported that vulcan- 
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izing increases the durability and strength 
of timber, and recommended such timber 
for use as backing in one of the monitors. 

Untreated cross arms which had been 
painted and used by the Bell Telephone 
Company for from two to three years showed 
by actual test an average decrease in strength 
by exposure of 18.78 per cent., as com- 
pared to new untreated cross arms. Other 
pine cross arms which had been in service 
on Western Union telegraph poles for three 
years and over showed an average loss in 
strength by exposure of 38.12 per cent. 
The process of vulcanizing seasons all tim- 
ber, thoroughly preventing any further 
warping, checking or cracking. Such tim- 
ber is not influenced by atmospheric agencies, 
bacteria or spores, and requires no paint for 
protection, as it is saturated with antiseptic 
preserving material of its own; the albu- 
minous constituents of the natural wood 
have been coagulated by the high heating 
and rendered insoluble. Loblolly pine, as 
it is used in the South, decays in about three 
years, and is unfit for any railroad construc- 
tion where it is exposed to the elements. 

This timber when vulcanized is as durable 
as ordinary timber and ties used in railway 
construction. Other woods are seasoned and 
rendered beautiful by vulcanizing, which 
produces very desirable colors for interior 
decoration. 

The life of vulcanized timber is not 
known; none of the timber or ties used in 
railway construction during the past ten 
years have been known to decay. I person- 
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Those who are intimately acquainted 
with the histories of the electric lighting 
companies of New York city may be par- 
doned if they believe that the experiences 
undergone by these companies have been 
unique, and that they afford to companies 
elsewhere opportunities for beneficial con- 
sideration. 

At the risk of presenting some incidents 
having the aroma of antiquity, or being 
tedious by the recital of what may, perhaps, 
now be considered well-worn tales, attention 
is invited to a statement as brief as possible 
of the story of electric lighting in New 
York city from the beginning to the present 
time. 

In the years 1880 and 1881, but 12 or 13 
se ago, two companies began in New 

York city the business of distributing elec- 
tric current from central stations for public 
and private illumination, the one using the 
Brush, the other the United States system 
of arc lightiug. 

They were the pioneers, at least in that 
city, in the business of electric lighting. 
They were provided with apparatus which, 
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With this progress in the improvement of 
the conductor, improvements in the appa- 
ratus and appliances brought them to such 
a condition, that coupled ‘with the know- 
ledge acquired by the operatives in the 
handling of them, and the most scrupulous 
supervisory control of the lines, it became 
possible to pass through one entire night 
occasionally without having lights out, or a 
‘‘dead ground,” or ‘‘short circuits,” and 
that was a night to be inscribed upon the 
archives of the companies as an occasion 
from which to date progress toward the 
next improvement. 

It will, no doubt, seem to many of you 
who have not bad personal acquaintance 
with similar conditions, incredible that capi- 
tal could have been invested and efforts ex- 

loited in a business conditioned as this was 
in those days ; but the above statements are 
merely the baldest facts, and could be am- 
plified by numerous incidents in testimony 
of their strict accuracy. 

However, the companies struggled with 
the conditions; they sought and used all 
the improvements obtainable and finally 
were able to give tolerably consecutive 
service, with the result that a few customers 
began to use the light and were willing to 
pay a fair price for it, 75 cents to $1.00 per 
ight per night. 

But the extension of the use of electric 
illumination was not so rapid or so wide- 
spread asto call for many wires or very 
large poles. The operators of the company 
had t not had such strong pecuniary induce- 
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ally examined some 12x12 pine timber which 
had been placed in a machine shop in 1882, 
part being vulcanized and part untreated. 
The treated timber is perfectly sound and 
still in use, while the untreated had com- 
pletely rotted and crumbled away after five 
years’ use. I also find by personal investi- 
gation that timber placed on the Manhattan 
Elevated Roads, of New York city, as far 
back as 1888, shows no signs of decay, and 
is as sound and sweet as if fresh from the 
tree, while untreated timber laid at the same 
time has rotted away and been replaced. 

As vulcanizing changes the sap from the 
liquid to the solid or semi-solid state, does 
not char or make the wood brittle, saturates 
and seals up the pores of timber with solid 
matter instead of liquid soluble matter which 
nature provides, considerable strength and 
durability are added by vulcanizing, the 
wood being rendered more cohesive, harder 
and denser. The spike holding quality is 
naturally much increased, and even after 
ten years’ service railroad spikes seem to be 
as firmly embedded as when just driven. 

It is also a curious fact that the electrical 
resistance of most woods is very greatly in- 
creased by vulcanizing. 

: i 

A new power house and car barn is to be 
erected by the Chicago North Shore Street 
Railroad Company at Edgewater. It will 
adjoin the electric lighting station on 
Evanston avenue, west of the Chicage and 
Evanston tracks. It will be one story high, 
100 by 200 feet in dimensions, and built of 
pressed brick, with stone and terra-cotta 


trimmings. It will cost $30,000, 


compared with present standards, would 
be considered totally inadequate to the 
designed purpose. They were obliged to 
undertake the operation of such apparatus 
with employés who were necessarily igno- 
rant of its construction and methods of use. 
They had also to encounter an atmosphere 
of mystery in which the electrical business 
seemed to be enveloped, and which was 
intensified by the pernicious ideas of those 
who had learned, or believed they had 
attained some knowledge of it, that their 
personal advantage and preferment was 
obtainable only by secluding to themselves 
such information as they believed they had 
acquired. In brief, these companies ex- 
perienced to the utmost all the trials and 
difficulties belonging to those who begin in 
new and untried fields. 

Coincident with this imperfect apparatus 
and the other difficulties alluded to, the best 
medium then obtainable for the transmission 
of current of high potential was bare wire. 

Contrast that means of transmission with 
what is now deemed requisite. 

The first step from that bare wire towards 
the underground conductors of to-day was 
soon found necessary. 

That necessity developed the cotton cov- 
ered wire, and with that the operatives felt 
safe from injury by shock. 

Soon some protection from the convey- 
ance of fire by the covering became neces- 
sary, and then followed the saturation of 
the cotton covering with lead. This proved 
so equal to the conditions that the Fire 
Underwriters in the interest of insurance 
companies formulated rules prohibiting the 
use of any other but that wire, which ob- 
tained their own name of ‘“‘ Underwriters,” 


ments as to justify them in being very 
enthusiastic in looking to the possibilities of 
the future. 

They felt justified in restricting their 
efforts to satisfy such demands as were 
made upon them, and whenever a customer 
was obtained beyond the limits of the wires 
already erected the lines were extended with 
the least possible expense. 

The poles used were ordinarily 6 to 8 
inches in diameter at the base, and 20 to 25 
feet high, provided usually with a four-pin 
cross-arm. A few of these poles have 
remained and are in existence at the present 


day. 
to the year 1884 manufacturers of other 
apparatus saw in New York city a field of 
a and advancement for their machinery. 
ew York was the largest and richest city 
of the United States; the companies then 
doing business in that city were actually on 
the verge of paying dividends ; and it could 
not be considered proper in the interests of 
the public that they should continue to have 
a monopoly ; investors were sought and 
assistance obtained toward the creation of 
other companies who would utilize their 
apparatus and reap great profit in the fur- 
nishing of electric light to the citizens of that 
t city. The result was that in the year 
884 franchises were granted to no less than 
six other companies, all of them primarily 
intended for arc lighting. Some of these 
companies, taking note of the numerous 
poles that were in existence for the tele- 
graph, telephone, police and fire department 
service, deemed it uneconomical to erect 
poles for their own wires, but arranged 
with those having charge of such poles for 
the attachment of the electric light con- 


7 


ductors on those existing poles. Some of 
the companies created in that year did not 
make om po progress, and the increase of 
poles and wires for electric lighting was not 
materially appreciable until 1888. 

During those years, however, the wires 
for telegraph, telephone, messenger service, 
police and fire alarm had increased rapidly 
and become so numerous and filled the air 
with so many strings of iron, that the pub- 
lic became offended, and bills were intro- 
duced in the State legislature looking to 
the burial of those wires. The electric light 
wires were so few as to be scarcely notice- 
able and did not attract attention. 

In 1884 a bill was passed in the legis- 
lature directing that the wires be removed 
from the streets before the first day of 
November, 1885, but it provided no means 
to insure their removal, nor penalties for 
non-removal, The legislature of 1885 hav- 
ing found that the previous enactment had 
accomplished nothing, passed another act 
which provided ‘that if no suitable plan 
should be proposed for placing the said 
wires underground, it should be the duty of 
the said Board of Commissioners to be 
caused to be devised and made ready for 
use, such a general plan as would meet the 
requirements of the said Acts of 1884-5, 
and that the said board should have full 
authority to compel all companies to use 
the subways prepared.” Under this act the 
Subway Commissioners who had not been 
provided by the act with funds wherewith 
to carry out the object named in the act, 
deemed it wise, in order to carry out the 
purpose of the enactment, to make a con- 
tract with some company to build the sub- 
ways, and did make such contract in 
1886. 

Persons interested in the telephone com- 
pany realized that the purpose of the act 
would inevitably be carried out; and as the 
interest of that company in the fulfillment 
of such purpose would be affected to a 
greater extent than any other, except possi- 
bly the telegraph company, they deemed it 
prudent to become interested in the com- 
pany with whom the Subway Commissioners 
had made the contract for the construction 
of subways. This secured to the telephone 
company a right of way of almost incal- 
culable value. Even at that time the place 
and method of the burial of electric light 
wires was scarcely considered. Some ap- 
proaches were made to the two old com- 
panies engaged in electric lighting, as to 
their taking upon themselves the task of 
building subways for electric lighting pur- 
poses, but they, it appears, chose to refuse 
to entertain the proposition. If they had 
decided, as did the telephone company, it is 
very probable a different condition would 
now exist in the electric lighting business 
in New York city. 

In 1888 began the introduction of the 
alternating system of incandescent lighting. 
Until that year electric lighting had been 
confined almost exclusively (of course, out- 
side of the low tension company) to arc 
lighting; and the increase in the business 
to that time had not required the multipli- 
cation of wires and poles to any considerable 
extent. In 1888, however, four companies 
began a spirited effort for the introduction 
of incandescent lighting, with the result of 
contracting for upwards of 60,000 lights 
within less than a year. This caused a con- 
siderable increase of wires. The wires were 
strung principally upon the poles previously 
in use Comparatively few new poles were 
erected until, in the Jatter part of 1888, the 
Board of Electrical Control, recognizing the 
increase of electric lighting, formulated rules 
for the extension of that business by means 
of overhead construction, and in order to pro- 
vide the best possible overhead construction, 
prescribed certain requirements on which, 
with the immediate supervision of the Board 
of Electrical Control, what has probably been 
the finest line in the world was erected. It 
was considered an ideal line. It consisted 
of poles 85 feet high, 16 to 20 inches in 
diameter at the base and not less than eight 
inches at the top. On this line were strung 
something like 150 wires, none less than No. 
4—the majority No. 2. The poles were 
made tall so that the wires might not inter- 
fere with the operations of the fire depart- 
ment; and if breaks should occur between 
poles the wire could not reach pedestrians, 
and also to avoid the numerous crosses with 
the other wires, which were the source of 
much trouble. To further secure these 
results the cross-arms were placed at the 
highest part of the poles. Experience soon 
suggested that this mass of weight must be 
removed from the top, and they were car- 
ried down some 15 to 20 feet. This pre- 
caution was, however. not sufficient as, in 
December, 1891, a section of that line, about 
a mile in length, fell into the street. 

During 1888 the companies having aerial 
lines in upper Broadway, the principal 
thoroughfare of the city, were directed to 
place cables in the conduits which had been 
prepared in that street and to remove their 
overhead construction. 

But the companies objected strenuously. 

They declared vigorously that it would 
be impossible to operate currents of high 
tension underground, 
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They were supported in this contention by 
professors and others learned in the art. 

They appealed to the court to be sustained 
in this position. 

The then Mayor of the city, also, by 
virtue of his office, President of the Board of 
Electrical Control, agreed substantially with 
the companies and opposed his fellow mem- 
bers. 

The controversy became heated and to a 
great extent personal. In fact so much so 
that the Mayor refused to sit with the other 
members of the Board of Electrical Control. 

The Courts declared that the law gave to 
the Board of Electrical Control the power 
and the right to decide whether the subways 
were fit and proper for the purpose, and 
ruled that the companies must comply with 
the law and occupy their subways with 
their cables and remove their overhead con- 
struction. 

In August, 1888, the first effort was made 
to use the electric light subways on Broad- 
way from 14th to 35th streets. The Subway 
Company had invited the companies to make 
the experiment of operating high tension 
current underground, and offered the use of 
the subways without rental for the experi- 
ment. The first cable was placed for arc 
service and consisted of eight conductors, 
insulated from each other and enclosed in 
lead armor. The experiment with this was 
not successful. The cable did not meet the 
requirement of the Board of Electrical Con- 
trol of an insulation resistance of fifteen 
megohms per mile for each 100 volts for 
each conductor. This result seemed to ver- 
ify the claims of the companies that arc 
lights could not be served from underground 
conductors under the conditions imposed 
and existing. 

The opposite view was maintained, how- 
ever, by the Board of Electrical Control, 
and its contractor company, and the courts 
having held that the law accepted no other 
decision than the opinion of the Board, the 
companies were threatened with the removal 
of their aerial wires in the localities pro- 
vided with subways whether they placed 
cables in the conduits or not. 

The year of 1890 brought a new mayor 
and president of the Board of Electrical 
Control. He immediately promulgated the 
order that within 90 days the wires must be 
removed by the companies from _ streets 
provided with subways or he would exer- 
cise the right given by the law to have them 
removed by the city. 

At that time two other companies under- 
took to make a test, one to the extent of one 
block on 125th street, the other of a circuit 
of 21 blocks on Broadway and Sixth avenue 
for ten are lights. 

Controversies and contentions between 
the companies and the authorities had 
become so animated that the companies 
were not credited by the authorities with 
being disposed to have the experiment suc- 
ceed, and although they laid their cables 
with all attainable speed, and were success- 
ful in the tests and announced their inten- 
tion to occupy the subways as rapidly as 
they could, no extension of the 90 days’ 
time was granted, but on the 5th day of 
April, 1889, the authorities began the 
cutting down of the electric light aeriel 
lines on Broadway and Sixth avenue, where 
the subways had been provided. 

This action aroused great excitement in 
the public mind, and the authorities were 
applauded by the newspapers for their 
vigor. The occurrence of several accidents, 
principally to employés working on over- 
head lines, added opportunity for further- 
ance, by sensational articles in the news- 
papers, of the excitement, so that the Board 
of Electrical Control, who in the preceding 
year had devised the rules under which the 
large line heretofore referred to was erected, 
and who had supervised its construction 
and believed that by it they had found a 
way to provide for the extension of electric 
lighting and carry out the provisions of the 
law under which they were established, 
without excessive construction of subways, 
objected wholly to the use of aeriel lines for 
electric lighting purposes, with the result 
that in October, 1889, they declared destruc- 
tion practically to all the lines in the city, 
except the one built under their guidance 
the year before and ordered the construc- 
tion of subways with what can now be un- 
doubtedly considered erroneous judgment 
and with undue precipitation. 

Concert of action between the authorities 
and the companies, careful deliberation of 
the probable requirements and the energy 
which makes haste slowly but correctly 
would not have produced, it is true, the 
removal of the overhead lines to the extent 
that was accomplished within practically 
two years; but also it would not have pro- 
duced the extraordinary expenditure of 
money both by the Subway Company and 
the electric lighting companies, nor the loss 
of business and disturbance that occurred 
to the companies; but it is fair to presume 
that a somewhat different condition of the 
subway situation and of the electric light 
companies would have been effected with 
material benefits to all financially interested. 

There have been built for high tension 
clectric lighting 600 miles of ducts; of this 
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about 260 miles, or 42 per cent., are rented 
by the companies. Included in the amount 
stated as rented by the companies are about 
50 miles not occupied yet with cables. 
These ducts so rented and not occupied are 
the result of a rule passed by the Board of 
Electrical Control in 1890, in deference to 
the wish of the Department of Public 
Works, that wherever streets were to be 
repaved, subways must be built previous to 
the paving, or they would not thereafter be 
allowed, and companies failing to make ap- 
plication for conduits in such streets at that 
time would be deprived forever after of the 
opportunity of obtaining accommodations 
in those streets for the transaction of their 
business, They were further required, in 
making application for such accommoda- 
tion, to give a bond securing the occupancy 
of and payment of rental for such ducts as 
were so constructed for five years from the 
date of completion. This rule was subse- 
quently enacted into a law by the Legisla- 
ture. Underthat rule the companies applied 
for the construction of subways in anticipa- 
tion of the future, and not for immediate 
need, 

At the present time there are, therefore, 
occupied with cables only about one-third 
of the ducts built. Instances of subways 
built in excess of requirements as developed 
to the present date may be noted. On 
Broadway there are 200 miles of ducts, of 
which but 80 miles are occupied; on Third 
avenue 142 miles, but 41 miles occupied; on 
Twenty-third street 34 miles built, 11 miles 
occupied; on Twenty-ninth street 28 miles 
built, 17 miles occupied. It may be con- 
sidered a very reasonable calculation that 
the increase in the occupation of subways 
on these streets will never require all the 
ducts built. 

The 600 miles of ducts occupy only 78 
miles of streets. The number of miles of 
ducts, therefore, in any street occupied 
with cables averages less than three miles. 
With the 600 miles of ducts now built dis- 
tributed in this ratio, nearly 200 miles of 
streets would be provided with subway 
accommodation, and the extent of the terri- 
tory available for the development of the 
business enlarged to three times its present 
area. Of the 600 miles of ducts, 454 miles 
were built prior to the year 1890, and 
included in that construction were the 
streets above recited, in which continue to 
be so large a number still unoccupied. 

During the last year, 1892, 24 miles of 
ducts were built, occupying nearly 163 
miles of streets, or an average of two ducts 
per street. 

If the work could be begun now in the 
light of present experience, the average 
number of ducts per mile of street would 
not probably exceed three. For all kinds 
of service, one duct will provide ample 
accommodation in the greater portion of the 
city. 

The 200 miles of ducts occupied with 
cables are confined to the 78 miles of streets, 
and contain for main cables about 600 miles, 
or nearly eight miles of cable per mile of 
street, and an average of three cable per 
mile of duct oceupied. About 320 miles are 
used for arc circuits and 280 miles for incan- 
descent circuits. 

These cables represent in many instances 
the occupation of a given street of ducts by 
-ach of four separate groups of companies, 
all seeking business and having customers 
in the same street and often in the same 
block. 

But for this quadruplication of occupancy, 
the mileage of cables at present in use 
would provide current in a much greater 
mileage of streets, and toa larger number of 
customers. 

The cables are divided into 81 circuits for 
are lighting and 50 circuits for incandescent 
lighting, all the latter being used for the 
alternating system. One of the are circuits 
is about 15 miles in length, several are 
about 12 miles long, 18 are longer than 8 
miles each, and 40 over 5 miles ; the average, 
however, being less than 4 miles. The 
incandescent circuits average over 5} miles 
each. 

Connecting these main lines with the prem- 
ises of customers through the subsidiary 
subway connections are about 150 miles of 
cables, so that the aggregate mileage of 
cables underground is about 750. 

The 81 arc light circuits supply about 
5,000 are lights, or an average of about 60 
lights per circuit, and an average of about 15 
arc lights per mile of cable. 

The incandescent circuits supply about 
90,000 incandescent lights, or an average of 
about 1,800 lights per circuit, or about 320 
lights per mile of cable. 

In the operation of these 750 miles of cable 
there have been manifested during 1892 
faults of all kinds to the number of 49. 
Faults are reported to the subway company 
as soon as discovered. As access to the 
duets cannot be had except under the super- 
vision of the employés of the Subway Com- 
pany, it must be assumed that all faults 
discovered are reported. Faults are classi- 
fied under three heads: ‘‘ Low tests,” 
** Grounds,” and ‘‘ Burn-outs.” 

‘‘Low tests” are discovered in the tests 
which are required weekly of every circuit, 


and mean that the insulation resistance of 
the cables has fallen below the minimum of 
5 megohms per 100 volts per mile, below 
which it is not permitted to operate a circuit 
until the fault has been ascertained and 
remedied. The number of “low tests” 
for the year were five on are and six on in- 
candeseent circuits. The ‘‘ low tests” were 
discovered to be in the terminals, one being 
on an arc, the other on an incandescent 
circuit. The cause of three ‘low tests,” 
one on anare and two on incandescent cir- 
cuits, was not ascertained. Three ‘‘low 
tests” on arc and three on incandescent cir- 
cuits were discovered to be due to bad joints. 

‘*Grounds” were discovered 16 times on 
are and eight times on incandescent circuits ; 
eight of the grounds on are and one on 
incandescent circuits were discovered to be 
in the terminals. The cause of three 
‘* grounds” on arc and one on incandescent 
circuits is unknown. Two ‘* grounds,” each 
on arc and incandescent circuits were 
ascertained to be due to mechanical injury 
to the cables, and three ‘‘grounds” on arc 
and four on incandescent circuits were 
discovered to be due to bad joints. 

Eleven ‘‘burn-outs” occurred on arc and, 
three on incandescent circuits ; three of the 
‘‘burn-outs” on arc circuits were due to causes 
not ascertained. Three ‘‘burn-outs” on arc 
and three on incandescent circuits were 
ascertained to be due to mechanical injury 
of the cables and four *‘burn-outs” on arc 
circuits were ascertained to be due to bad 
joints. 

Two ‘‘low tests” and nine ‘‘ grounds,” 
due to terminals cannot be considered as 
faults in the cables proper. Of the 38 
faults discovered in the cables, 18 were due 
to bad joints, 10 to mechanical injuries, and 
10 to causes unknown; but probably 
mechanical injury. 

The 38 faults of the cables occurred on 
25 circuits, so that 106 circuits were operated 
throughout the entire year without a fault 
or trouble of any kind. Two of the 25 cir- 
cuits were each responsible for five of the 
faults, one having four ‘‘burn-outs” and 
one ‘‘ground,” the other four ‘‘ grounds” 
and one ‘‘low test.” 

It may be said here that the troubles from 
bad joints occurred usually at the beginning 
of the use of the circuit, and the same may 
be said to a large extent of the troubles 
with the terminals. This can be avoided by 
careful work. 

The nine ‘‘ burn-outs,” eight, ‘‘ grounds” 
and three ‘‘low tests,” due to mechanical 
injuries or causes unascertained may be 
considered as the dangers which cannot be 
guarded against in a system where cables 
of several companies are in the same man- 
hole, to which employés of each have access, 
but the experience of nearly four years 
indicates that this source of trouble is 
decreasing. From May, 1887, to March, 
1889, twelve explosions occurred in the 
subways; since the latter date none has 
occurred. No one has been injured from 
any cause. 

Most, if not all, the incandescent circuits 
are operated every hour of the day, and 
some of the arc circuits also. Tests are 
usually made with all connections undis- 
turbed. 

Customers, for incandescent lighting 
especially, have come to expect the light to 
be ready for them whenever they call upon 
it, and to be uninterrupted and of high 
standard. The above record of faults or 
troubles with the cables indicates that they 
may rely upon such service, and the occu- 
pation of the member of the staff of an elec- 
tric lighting station known as ‘‘trouble 
hunter” has passed away. 

Nearly all the current for the high tension 
are and incandescent service transmitted in 
the city of New York below the Harlem 
River is conveyed by underground cables. 
Above the Harlem River the Board of Elec- 
trical Control allows the construction of 
aerial lines, no subways having been built 
in that section of the city. Below the Har- 
lem River no overhead wires are permitted 
to be erected, and few of those that were in 
existence remain. It is probable that before 
the end of this year scarcely any will be in 
existence. The penalties endured by the 
companies for their opposition to the sub- 
ways have been severe and drastic. The 
expense imposed upon them in their effort 
to take care of their business and meet the 
requirements of transferring their systems 
from overhead to underground has been 
enormous and burdensome. The expense 
continuing for rentals, due in a large meas- 
ure to the amount of subways constructed 
and not occupied, continues, and seems 
likely to continue to be an enormous tax. 
These expenses and burdens have tended, 
and are likely to tend further in the near 
future, to confine the operations of the 
companies to territory contiguous to their 
generating stations, and may also tend to 
avoid the fierce competition which existed 
during the days of aerial transmission, and 
which lowered price to a point below re- 
munerative rates. 

If the subway situation in New York 
city was not such as it is, and it is such 
from the causes above suggested, there 
seems no reason to doubt, in the light of the 
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experience possessed by all conversant with 
the situation, that fully as satisfactory ac- 
commodations and results could be accom- 
plished at not exceeding 25 per cent. of 
what it has cost, and with corresponding 
beneficial conditions, which would prove, 
at least, not unremunerative to all interests 
affected. 

From the experiences of electric lighting 
companies of New York city in their early 
days to that of their present practically 
uninterrupted service is a vast step in ad- 
vancement in operation. The business of 
the generation and transmission of electric 
currents tor all purposes to which it is 
applicable is no longer in the tentative con- 
dition of these early days. There is no 
longer any reason for beginning a company 
without full conception of what it may be 
expected to do. Competent engineers and 
electricians are many, who know the exact 
relations necessary between the several 
parts of a central station and its output. 
They are competent to plan the exact con- 
ditions needed between the boilers, engines, 
generators and conductors. With the use 
of electricity for power for street cars and 
mechanical requirements conductors will be 
multiplied. 

May it not be concluded, in view of the 
experiences in New York city, that all 
aerial conductors are necessarily transitory, 
particularly in our large cities ? 

Is it not advisable for controllers and 
managers of companies in such places to 
recognize that condition and endeavor to 
avoid the experiences of New York com- 
panies by planning deliberately the procure- 
ment of the right to themselves to build 
and operate their own subways and further 
to utilize the experiences of New York to 
avoid the expensive mistakes there made, 
and to place their business on a stable foot- 
ing and in a position where they may have 
immunity from injurious and cheap com- 
petition and secure service to their cus- 
tomers free from the interruption belonging 
to aerial transmission ? It is rumored that 
one company in a large city, where no laws 
compel them to do their business under- 
ground, feel themselves forced to seek that 
method of doing their business, by reason of 
the fact that their aerial lines are being 
overloaded. Is this not likely to be the 
case in many other places? The telephone 
companies find it materially to their advan 
tage to use underground conductors, and are 
doing it in many cities. 

Underground conduits and conductors for 
electric lighting and power, provided with 
due care and deliberation, need not increase 
the fixed charges of companies doing a 
reasonable extent of business to such an 
extent as to be prohibitory. 

The transmission of electric current is 
entirely analogous to that of gas, water or 
steam, and must inevitably, in the not very 
distant future, be conducted underground, 
as they are. To electric light companies, 
as to gas, water and steam companies, the 
legislatures and law-making bodies should 
give rights enabling them to meet the con- 
dition in the manner calculated to produce 
the best results for the companies and the 
public users, and if the above recital of 
causes and effects, experiences and results 
in New York city will tend to prepare the 
way to avoid to other companies the ex- 
periences of those in New York city, the 
relator will feel justified with his effort, as 
he is appreciative of the compliment im- 
plied by the invitation of our worthy 
President, which has afforded the oppor- 
tunity to offer it for your consideration. 
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On February 24 the Building Trades 
Council indorsed the position of the striking 
electrical workers at the World’s Fair 
grounds, and as a result a committee of five 
from the Council will wait on the World's 
Fair officers and demand that the men who 
were discharged be reinstated and their 
demands acceded to. The result of a re- 
fusal, it is said, will be the calling out of 
every union man in the 28 building trades 
on the grounds. The following is a state- 
ment of the cause of the trouble: Last week 
a number of electric wire and linemen in 
the employ of the New York Insulated Wire 
Company, which is putting up the systems 
of the Westinghouse and the Exposition 
Companies, demanded an increase of pay 
from $2.50 to $3 for an eight-hour day’s 
work. The company refused to advance 
the wages and the men left. Fifty went 
out on that day and it is claimed tbat only 
about 20 of the 500 men originally employed 
are now at work. One of the labor officials 
declared that ‘‘the demand of the men will 
be supplemented by the contractors, who 


will be compelled to suffer.” It is reported 
that Superintendent Burnham had sent to 
St. Paul and St. Louis for help. The 
striking linemen have appointed committees 
to wait upon all incoming trains and take 
care of any new men that may arrive, 
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